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<2 Elie and indifferent READERS, you who are 
ready to applaud that which is good, and pals over 
- with filence that which is not burrful, without ſcaffing 
L. the Work or deriding the Author :. and who haying 
.*  _  fomeSkill, aredeſirqus of more Knowledge in the Ar: 
of Navigation, and other my or Studjess To'you I commit 
enſuring ofmy Work, -and heartily wiſh you. the Profit of my 
Labours 5; knowing that the Wife will rather wink at ſmall Faults, 
than raſhly;prove that which may profit others, not pleaſure them- 
ſelves: And though ( asI ſay ) the curious and expert Mariners 
ind nothing herein contained, which may fatisfie their ExpeRation, 
yet I hope they will judge favourably of my. Intentions, and with. 
patience paſs it.over for affeQion to-the Art it (elf, wiſhing chari- 
tably that my Skillwere anſwerable to my Will: As for the mea- 
ner fort; whoſe Experience haye not been fitted with Arts rudi- 


» 


7 ment, nor their Judgment fined with demonſtrative Illuſtrations in 
| the Mathematical Sciences, but only are now ( as it were ) ſettin 
f themſelves with willing minds to earn what before they wanted : 

4 makenoqueſtions. buy as by theſe fallowing. Table» and - Propoſitions 

} they may reap Profit; ſo accordingly, in yielding friendly Cen- 


ſares upon me and my Work, they. ſhall anſwer my expeRation. 
with full yecompence of my paſſed Lahours: So intreating the cour- 

3 teous Readers to do me that Favour as to Corre& what they ſhall 
= find amiſs, either in the Przinter's Qver-fight, or my own- Errour : 

$ L ſhall not only endeayour the mending of them in the next Impreſ- 
& ſion, but be yery thankful for them, when at any time they ſhall 
: Sive me notice thereof, reſting: withall, 


Yeur obliged Friend, 
20HN T AFB. 
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' © time pait ſo eurrantly through the hands en, 

 Indeedit is a Compendium (if we "dere 2, 
if the while Art 0 Navigation: But its, chiefeſt 


Excellency conſiſts in the Aſtronomical part: thereof ; the 
Tables whereof.are ſo plain and fall, and well ordered, that 
there never were the like in any Book, And though theſe: 
Tables are ſubjett togrow old, and were ont of date ; yet ſuch 
bith:been the good Fortune of the Book, «and the Care #4 the: 
- Stationer, that the quick Sale of the. Book hath. encouraged. 
him ftill ro renew the Tables ; For this means, the Book: hath 
pot only been preſerved in its firſt Excellency and. Exatneſs, 
but hath from time to time received the friendly. Additions o 


Mr. Henry Bond, ax ancient Profeſſor of theſe Arts, And 


whereas the Reviſe thereof hath lately fallen into my hands. 


| finding the Book to be of ſo great uſe, and ſo agreeable to my 
Genius, ' have been the more careful to make ſuch Aldtions 


and. Correttions, , as will (Thope ) be for the Advancement 


of the Bok,” and the Advantage of t th, RupoT : So Se wiſng <4 all . 
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The SEA-MANS KALENDER. 


Certain Definitions meet to be underſtood of thoſe that will 


Praftiſe NAVIGATION. 


Sphere or Globe, is a round Figure made by the turn- 
ing of half a Circle, till it end where it began to 
be moved; or a Maſlie Body incloſed with one 
Platform or Surface: in the middle whereof is a 
Prick, from which all Lines drawn to the Surface 
| are equal. | | 

. Centre, is the Point or Prick in the middle of a Sphere, Globe, @ 

other Circles. 

Diameter, is a right Line drawn through the Centre to the Cir- 
cumference or Surface of a Sphere or Circle to each End thereof. 
 Circumference, isa round Circle equally diſtant on all ſides from 
the Centre thereof. 2. | 

Surface, or Snperficies, is the upper part of any thing. 

A Degree, isthe 360 part ofthe Circumference of any Cirdle. 

A Minnte, is the 60 part of a Degree, being underſtood of Mea- 
ſure; But in Time, a Minute is the 60 part of an Hour, or the 
fourth part of a Degree; 15 Deg. anfwering to an Hour, and 
4 Min. to a Degree. EY 

The Pole, is a Point or Prick imagined in the Heavens, whereof 
there are two; the North Pole being a Centre to a Circle deſcribed, * 

+ by the Motion of the North Star, or the Tail of the Little Bear; 
3 fromwhichPoint aforeſaid is a Line imagined to paſs through the . 
.\ Centreofthe Earth, and paſling directly to the eppoſite part of the: 
: Heavens, ſhewing the South Pole. EE 
The ©guizottial, is a great Circle imagined in the Heavens, alſs 
dividing the Heavens into two equal parts, and lying juſtin the mid- 
dle betwixt the two Poles, being in Compaſs from Weſt to Eaſt, 
360 Degrees; every Degree thereof on the Terreftrial Globe, 
_ valuing 20 Engliſh Leagues, or 60 Miles, 3-4 
| B e 
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2 - The Sea-man's Kalender, 
The Meridian is a great Circle dividing the EquinoQiial at right 
Anglesinto two equal parts, paſſing alſo through both the Poles, and 
the Zenith, to which Circle the Sun:coming twice every 24 Hours, 
maketh the middle ofthe Day, and the middle of the Night ; every 
place va a ſeyeral Meridian, but they all mect in the Poles of the 
World. EL | 
Zenith, 1s aPoint or Prick in the Heavens right over our Heads,. 
go Degrees from the Horizon, as the Pole is go Degrees from the 
 Equinodual, | | 
Nadir is a Point or Prick in the Heavens under our Feet, oppoſite 
to the Zenith. 
Horizon isa Sreat Circle dividing that part-of the Heavens which. 
we lee, from the other part we ſec not. 


Azimuth is a great Circle croſſing the Horizon at right Angles, as 


the Meridians do the EquinoQial, being as many as the Meridians,. 
andas the Meridians concur and meet together in the Poles of the 
World, 1o do the Azimaths meet in the Zenith, which is the Pole 
of the Horizon, | : 

Parallels, are Lines or Circles equally diſtant in all parts one from 
another,as all Circles of Eaſt and Weſt are parallel to the EquinoQtial. 

Almicanters, are Circles/parallel to the Horizon, being alſo Circles. 
of Altitude or Elevation, being that the altitude of the Sun, Moon, 
or Stars.above the-Horizon' are deſcribed thereby : Which Abmi- 
canters do crols the Azimuths, as the Parallels or. Circles of Eaſt or 
Weſt docrots the Meridians. | 

The Tropicks are two leſſer Circles, parallel 'to the EquinoQiial, 
timiting the bounds of the Zodiack,, or the greateſt Declination of 

"the Sun on each fide of the EquinoRial. The Tropick of. Cancer 
Northward, the Trop:ck of Capricorn Southward, whole diſtance 
from the EquinoRtiat are in theſe times,. accoxding to the beſt Ob- 
ſervations, 23:Deg. and 36 Min, 

The Zodiack, is a great Circle, croling the EquinqQial in two- 
oppoſite places thereof, and {werving-byaſs-wiſe therefrom, towards 
either of the Poles, touching the Tropick.of Cancer on the North part, 
.and the Tropick of Capricorn on the South partthereof. In the Zodiack, 

' axe 12 Signs, vize Aries Y, Taurus, Gemini H, Cancer S, Leo, 

Firgo i, Northern Signs ; Libra-=, Seorpio t; Sagittarius Þ, Capri- 


2.0 


. . 4 . 
" ep , ? | . ; 1 
* II OY... we a” eG 0 ng. 54 y Ys. * wt = 4 
> do. SD "© ed NOS es i BO RE + 
"<4 ASY Ui ar et > 6g $a en TORT IH 
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The Sca-man's Kalendee, 3 


20 Deg. in length, and 12 in breadth: Through which Signs the 
Sun paſſing deſcribeth a Year, and the Moon paſſing likewiſe 


through the ſame maketh a Month : The 12 Degrees that the Zo-. 


lack, hath in breadth are allowed for the Latitude of the Planets, . 
Ecliptick is a Circle lying juſt in the middle of the Zodiack, out 
of which the Sun never goeth ; but the Moon and other Planets are 
ſometimes on the one fide, and {ometimes on the other ſide thereof. 
The Head and Tail of the Dragon are two oppoſite Points in the 


Ecliptick-Line of the Zodiack, which goeth backwards through all 


the 12 Signs in 19 Years; and when it happeneth that the Sun and 
Moon are in conjunion or oppoſition in that place of the Ecliptick, 
where the Head or Tail ofthe Dragon is, then is the Sun or Moon 
Eclipfed : Each of the other Planets alto have their proper Dragons 
Headand I ail; but this of the Moon is moſt notable in regard of 
the Eclipſes. | 

The Polar Circles are two little Circles diſtant from the Poles of 
the World, fo much as the greateſt Declination of the Zodiack 
from the Equino&ial; in which Polar Circles ate the Poles of the 
Zodiack. The one of thele Cirtles being about the North Pole, is 
called the Arz:c> Circle ; the other being about the South Pole, is 
called the Aztartick Circle. Some {ay theſe two Circles incloſe all 


' thole Stars which neither riſe nor ſet in any Latitude, but arealways 


above the Hor:zon, where either of the ſaid Poles are raiſed, 

The Colures are two great Circles paſſing through both the Poles, 
croſſing one another in the ſaid Poles at right Angles, and dividing 
the Equinodtial and the Zodiack into 4 equal parts, making thereby 
the 2 Seaſons of the Year : The one Colure paſſing through the 
EquinoGtial Points of Aries and Libra, ſheweth the beginning of the 
Spring-time and Autumn, at which two times the Days and Nights 
be equal ; the other Colure paſſing through the two Tropical Points 


_ of Cancer and Capricorn, ſheweth the beginning of Summer and Win= 
_ ter}, at two which times the Days are longeſt and ſhorteſt, 


Altitude in the Heavens, is the height of any thing above the 
Horiz.on towards the Zenith. 

Latitude, is the wideneſs and diſtance of the Planets or Stars from 
the Ecliprick, either Northward or Southward. Alſo Latitude is 
the diſtance of the Zenith of any place from the EquineQtal towards 


either of the Poles, which is always equal tothe height of the Pole 


of the ſame place. B 2 Longi- 
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= ." The Sea-cnan's Kalender, | 

| Longitude, is length, -and- in the Heavens, it is underſtood: the 
diſtance of any Star or Planet frem the beginning of A4zes, to the 
Place of the {aid Planet orStar; or from the beginning of any Sign 
toa certain other part or degree of the {ame :: Otherwiſe Longitude 


in the Earth is the diſtance of the Meridian of any place from the - 


Meridian which pafleth over the Ifles of Azores, where the begin-" 
ning of Longitude is ſaid to. be. Longitude. is counted upon the Equi- 
"noctial, and Latitude upen theMeridian. | 
Declination is a declining or diſtance of the Sun, Moon, or Stars, 
from the EquinoQial, and is ſaid to be-North. or South, according 
-to the Pole toward which it leaneth. he. 
Amplitude is the diſtance of: the Riſing and Setting of the Sun, 
Moon, or Stars, fromthe true Eaſt or Weſt: Points of - the Com- 
paſs upon the Horizon: - | 
Aſcenſion is theRiling of any Star, or of any-parts of the Ecliptick 
above the Horizon, R:ght Aſcenſion is the Number of the Degrees 
and Minutes of the Equino&tial, which cometh to the Meridian: 
with the Sun, Moon, Star, or any partof the Ecliptick. | 
; Oblique Aſcenſion is the Number of the Degrees of the Equino&ial, 
which cometh to the Horizon-with any Star, or any-portion of 'the 
Ecliptickz in which ſort is Oblique Deſcenſion allo. 
 lſcenſional Difference is onely the Remainer, the one being Sub-- 
raced or taken;from the other. 
The Golden Number or Prime, 1s the time of 19 Years 3, in which: 
time the Sun and Moon make all the variety of their ConjunQions, 
 Oppoſitions, and other Aſpects. 


Epatt is the 11, Daysand 6 Hour, which are added to the Year 


of the Moon, being 354 Days, to make.it equal withthe Year of the 
Sun, which conſiſteth: of 365 Days 5. By the Prize is found out: 
te Epadt, and by the Epat# the Age of the Moon. | 

+ -TheGrele of the ' Sun; is the Number of 28,. beeauſe that in 28 
Years are all the variety of Domincal-or Sunday Letters, and Leap- 
Years are expired, being that at the 29th Year. the Circle doth. 


begin again :. The uſe of which Number is to find out. the Dominical: 
Letter forany year paſt; preſent, or to come. Where note, that- 


there is but Seven Letters which ſerye for Sunday Letters, ( viz. ) 
"A&'B,C, D, E, F,G.' And albeit that in the days of the week they 
 proceed-according to-their natural order of the Alphabet, yet in; the- 
| - 4 | Years- 
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Fears that go backwards : As if G' were for one Year, 


F ſhall be for the next 3, and when it is Leap-year, 


(which is every fourth Year) then is there two Letters 


fot the Year, the firſt ſerving from the firſt of Fanuary 


till S. Matthias's Day, which is then the 25th of Fe- 


 bruary, and then the other Letter takes place, and 


ſerves till the Years end. 

Tofiad which Number of the Suns Circle, and conſe- 
quently the Dominical Letter for the Year propoſed; 
To the Year of our Lord add 9, that total divide by 
28, and that which remains is the Cixcle of the Sun for 
that Year. Then to know the Dominical Letter: 
Note that the 28 Year the Dominical Letter is 4; and 
is the third from the Leap-year, therefore the firſt to- 


begin withal again, is GF, becauſe it is another Leap- 


year: And ſo counting the 7 Letters backwards, and 


every fourth Year counting two Letters; That latter 
upon-which the Number of the Suns C:rcle ends, ſhall 
be the Sunday Letter for. the Year propofed.. 

© __ As for Example. 


Let the Year-propofed be 1677,add 9 thereto and it- 
makes '16$6,that being divided by 28, the Remainer is- 
6,the Circle of the Sun: Then counting 6-Letters back-. 
ward, according to order,till I have counted fix places, . 


beginning with GF, thus: 1 GF,2E, 3 D, 4C,5 BA, 
&c, Ifind the ſixth: place ends upon. 'G, which I con- 


. chude tobe the Domzinical Letter for the- Year afore- 


ſaid;- And itiis the firſt after Leap-year. _ 
And here it is to be Noted, that the Prime and 
Dominical Letter changes the firſt' day of Faxuary, and 


the Epadt the firſt'day” of Aarch.. 


A487 ; dout the Prime: | 
| eds Yearof-our Lord by 19, and to that 
 which-remaineth after the diviſion, add 1 :- The 


| ' Tofm 


| Produ&tis the Prime number for that Year. 


As for Example. 


- * I would know the Prime for the Year 1677. Divide I þ 
' E677 by 19, and you ſhall haye in the Quotient 88, and after He 
_— | Divi 10R: 
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6 | The Sea-man's Kalender; 


Diviſion there reſts 5, unto which.it you.add 1, it makes 6 3 which | 


= | 
| 


is the Prime for that Year 1677. . 
| 2.71 To find out the Epat, 
Ex Dd to the Epatt of the Year paſt 11, and if it paſs 30, 
'S$ AJ take away 30; and the Product is the Epad for all that 
21-1 Year: But.otherwiſe, . which is the better way , Imagin 3 
= i 1' places en your hand,which for Example,let be the z Joints 
122' of your Fingers, and call or name the fitſt Joint 16,the ſecond 
3 03] 20, the third 30; then count the Prime number upon the 3 
| 414 Joints aforeſaid, and going over them until you come to the 
'5 | 5! end of the ſaid Prime number, mark upon which your Prime 
06, ends ; and adding the Number of the' Joints with the Prime, 
17, if they.come not to/30, that ſhall be the Epact for all that 
28] Year : If they palſs'30, take away 30 and the Remainer ts the 
9109; Epact; if it be juſt 30, then is the Epact equal to the Prime. 
[ C]20 EC Als for Example. © 
11101] TheYear 1677, the Prime is 6, and imagining the firſt 
[22112] Joint of my Finger to be 10, the ſecond 20, the third 305 
113]23' 1 count upon the three Joints 6, the Prime Number, (viz.) 
04] upon the firſt Joint I tell x, onthe Second 2, on the third 3. 
{15}15] Again, on the firſt 4, the ſecond 5, the third 6, which is the 
116126] Prime ending upon the third Joint 303 Therefore the Num- 
1-497 ber for the Epact of the Year 1677 is 6 equal. to the Prime 
| 18 aforeſaid. - | | | 
119'29 8 To know the Moons Ape. = 
D1 to the Day of the Month; the Epa&; and {0 many Days 
more, asare Months from arch, to the Month you are in, 
including both Months, and if they come not to 30, ſo much is the 
Moons age : But if they pals 30, take away 30, and the overplus 
is the Moons age. Ss ace 
This is when the Month hath 3 1 days ;; butif the Month hath but 
zoJays, you muſt take away but 29, and the reſt is the age afore- 
{aid ;, for in thoſe Months that have 3 1 days, the Conjun&ion is the 
zcthday ofher age; and thoſe Months that have but 30 days, the 


I 


_ 


_ . Conjundtion is the 29th day of her age. 


For Example. 


The firſt of Fanuary, 1677. t defire to know the Age of the 


Moon : Becauſe the Epai# changeth nvt till the firſt of ES 
| a 


ling the Points of the Compaſs betwixt the Number of the Moons 


The Sea-man's Kalender, - 4 


- add the Epat? of the Year before, which is 25, and the Day of tho 


Month z, together, which makes 26, then ?azuary being the. 1 17 
Month from arch, added thereunto, makes :7, takins 30, there 


remains 7, which is the age of the Moon; the ſaid firſt of Fancy, 
1677. 


A Declaration of the fellowins Inſfrument, for the Tides. 


T His Inſtrument gives you a plain and eafie Order for the ſhiſt- 
ing of the Sun and Moon for every Day of her age : and alfo 

tt is a ready and moſt. neceſſary reckoning of the Tides, whereby 
alfo is ſhewn the common Order, to bring thereby the 32 Points of 
the Mariners Compaſs to the 24 Hours of the Day and Night, 
which are thefirft Rudiments to be learned of a young Scholar, or 
Apprentice in Navigation.. | 

Firſt, here is the Mariners. Compaſs, with the XXXII Points 


thereof plainly ſet down, the Names being Printed upon each. 


ſeveral Point, which muſt be perfealy learned without Book ; then 
is there in the uttermoſt Edge a Circle divided into 24-parts, which 
ſignifie 24 Hours ofthe Day and Night ; where you may ſee that 
1welve a Clock at Night is juſt upon the North Point of the Com- 
paſs; Twelve-at Noon upon the South Point of the Compaſs. At 
Six a Clock in the Morning upon.the Eaſt, and at Six at Night upon 
the Weſt Point of the Compaſs: and ſo for the other Points of the 
Compaſs agreeing with the other Hours, every Point of the Com-. 
paſs makes 'of an Hour; -as you may ſee North and by Eaſt is upon: 
2ofan Hour paſt Twelye, North North-eaſt one Hour and +; North-.- 
eaſt and by North Two Hours and 3, and foof the reſt, 
Alſo to the Centre of the Compals is fixed a movable Circle, . 
to turn round about the faid Compals , the uttermoſt Edge whereof - 
moving clofe within the Circle of Hours is divided into 29 equal” 
Parts and a half, ſignifying the days of the Moons age, which arc 
numbred in Arithmetical Figures from the firſt day of herage, to: - 
her ConjunCion or meetingagain with the Sun, at which place of 


| her CenjunRiion is left a little Index or Shewer, todire& you to the - 


Hours and Points of the Compaſs :: Which Index alfo ſhews hoiv 
much the Sun and Moon are aſunder every day of her age, by tel- 


age. 
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$ The Sea-man's Kalender, _ 
age in the ſaid moyeable Circle, and the Index thereof, -accounting 
for every Point 11 Degrees and$”; Or elſe the Number of the 
Heurs contained in the uttermoſt Circle betwixt the faid Number 
of the Moons Age and the Index ; accounting every Hour for 15 d. 
ſhews the Degrees of diſtance betwixt the Sun and the Moon. 

Now for to keep reckoning of the Tides thereby, you muſt know 
by the Table hereafter ſet for that purpoſe, how it flows ;, that is to 
ſay, what Moon makes full Sea or High-water at that place where 
you would know the time of the Tide or High-water for the day 
propoſed: Which known, +; muſt alſo by the former Propoſitions, 
or elſe by the Kalender following, know the Moons age ; then 
ſeeking out the Number of the Moons age in the moveable Circle, 
place the ſaid Number of the Moons age upon the Point of the 
Compaſs, which makes full Sea upon the Change-day at your place 
deſired; and ftayingit there, the Index which is in the ſaid moye- 
able Circle. points you diredly to the Point of the Compaſs that the 
Sun be upon, when it ſhall be High-water on the forefaid day in the 
deſired place; and alſo-in the uttermoſt fixed Circle, it ſhews the 
Honr of the Day which you deſire. 


For E xample. | 

Suppoſe the Moon to be {even days old, I would know how much 
the Sun and Moon are afunder; I ſeek in the moveable Circle fot 
the Moons age, which being 7, I place 7 upon the North Point of 
the Compaſs, and the Index ſhews the Eaſt and by North, and 4 to 
the Eaſtward, which is 9 Points and'Z, that multiplied by 11 4, the 
Number of Degrees that belong to a Point of the Compaſs, makes 
8- Degrees 32 Minutes, for the diſtance betwixt the Sun and Moon, 
and in Hours it ſhews 5 2, which multiplied by r3, yields the like, 
' being very near & of the Zodiack. -. FT 

| Then for the Tides at Londsn-Bridge, it flows South-weſt, and 


North-eaft; or is High-water at three a Clock on the Change-day : 
thercfore when the Moon is 7, days old, I place 7 the "Moons age 
upon.the Point South-weſt, 'or 3 a Clock, and ſtaying the moveable 
rundle there, Lice that the Index ſhews almoſt North-weſt, which is 
49 Minutes neareſt hand, or near 3 quarters of an Hour paſt 8 a 
Clock, at which time. ſhall be High-water at Zoxdon-Bridge, the 
Moon being 7 days old. © 5 OTE £209 


Again, 
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Again, at Harwich, were it flows South and by Eaſt, the Moon 
! begins 10 Days old, I lay 10 (the Moons age.) upon that Point 
_-” of the Compaſs South and by Eaſt, and then the Index ſhews the 
2. Point Weſt North-weſt of the Compals, and. in the Circle of Hours 
- {/enethirdpartofan Hour paſt 7,. which is th: time of the Full Sea 
* -at- Harwich, the Moon:being 10 Days old. 


But 
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But if you want a Table or Inſtrument to work the Account of 
the Tides, you-may do it by Memory, multiplying the Moons age 
by 4, and divide the Produ@by 5; and for the Quotient, add for 
-every Unite which remains upon your Diviſion 12 Minutes, that 
total add to the Hour that it makes full Sea on, upon the Change- 
_ day, the Produ& fhall be your deſired Number. 


As intheformer Example, the Moon 7 days old, and the High. 
water at- London on the Change-day at 3 of the Clock; I mul- 
tiply 7 ( the Moons age ) by 4, it makes 28, that divided by 5, the 
Quotient is 5, and 3 remains upon the Diviſion, which 3 being ſo 
anany times'12 Minutes makes 36 Min. which added to'5 in the Quo- 
tient, makes 5 Hours 36 Min. that added to 3 the Hour of full Sea, 
upon the Change-day, makes 8 of the Clock, and 36 Minutes, as 


aforeſaid. $eh 
. An exatt way for the Tides.- . 


H Ow neceſſary, (nay of what necelags the true account of the 

Tides is, every man that takes a Charge ( at leaſt he that 
takes cafe of his Charge ) doth very well know; and yet no one 
thing (by moſt men.) more groſly {lubbered over than this, for there 
is onely a General Rule uſed, as if all places were under the North- 
Pole, where the EquinoCtial is the Horizon, and that the departure 
of the Moon from the Sun were at all times equal; in both which 
reſpeas the Rule is moſt groſly abuſed; for in North Latitude 51 
Degrees 30 Minutes, the Moon being in Cancer, and having 5 De- 
grees North Latitude, it is 30 Minutes paſt 10 of the Clock, before 
the Moon will be South-eaſt, and at 30 Minutes paſt one of the 
Clock, the Moon will be Sonth-weſt, and for any Point nearer to the 
Eaſt or Weſt, the Errour will be greater. Alſo, if it bein 3o, or 
40 Degrees of Latitude, - the Exrour will be far greater. 

The miſ-account of which time from a High-water, may caft 
away Ship and Goods in going into Harbour where water isfcarce, 
where it is to be looked unto and reſpeted. To corre this 
Errour, I will here propound a very exaQt, caſic, and ſpeedy way 
to account the Tides. ” 

Firſt, you muſt underſtand, that in obſerving the Tides, the- beft 
way is to go by the time of the Day ſhewed by the Inſtrument, and 
not by the Moons being upon ſuch a Point of the Compats : My 


meaning 


"y 
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/ TheFour white Quarters within the 
utmolt Circle are to-be cut out, and then the 
F Figure to be placed upon the Compals. 

on. the former Leaf. 
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meaning is thus : "The Table ſhews it is High-tide at Zonder ;, the. 


| Moon being South-weſt, and this by the Inſtrument is at 3 a Clock 
on the Day of the New or Full Moon. Now it'is true, itis always 


High-tide at Lozdonat 3 of the Clook on the Day of the New or Full 
-Moon : But ifyouſhall obſerve the Moon in the Heayens by your 
Compaſs, you ſhall find, that the Moon is net always South-weſt at 
2 of the Clock upon the day of the New or Full Moon. 

50-44 Foy Example. 

At the New- Moons in 74e, and the Full Moons in December, 
the Moon is about the Tropick, of Cancer, and then in the Latitude 
of | London ſhe is South-weſt at 3 quarters of an Hour paſt One of 
the Clock, but it is not Highttide till 3 of the Clock, and then the 


| © Moon willbe Welt South-weſt, which is two Points further. 


 Alſo,tis very neceſſary to obſerve the difference which is between 
the Neap-Tides, when the Moon is in the Quarters, and the Spring- 
tide at the New and Full Moon:: For the Neap-tides will be an hour, 
and ſomewhat more ſooner than the Inſtrumentdoth ſhew them. 

For Example. 

The Moon being in the Firſt Quarter, the Inſtrument ſhews that 
itis High-tide at London at g of the Clock: But if you obſerve the 
time of the Tide, you ſhall find that it is High-tide before 8 of the 
Clock. The like difference (1 believe) is in other places. Therefore 
to know the true time of the-Tide, you muſt ſiibtra& ſome Minutes 
from the time ſhewed by the Inſtrument, according to the age of the 
Moon, as is ſhewed by this Table. 


The Moons age.  H. 2. For Example. 

1 14 16 29) fo | OO] The Moon being 5 Days old, it is- 

2 13 17 28 | 5 | 9 195] High. Tide at London by the Inſtrument 
13 12 18 27\ 7.4 Io] at 7 a Clock; but you muſt by this 
4 11 19 2678 %0 | 20] Table Subtrat 30 Minutes from this. 
5 10 20 25 | WP lo | 30| time, and {fo the true time of the Tide 
9.21 24] J\Ol 45] at Londen is at6 of the Clock and 30 
[7_$ 22 23) 11 | 00] Minutes. 


The Government of the Planets. 


| By av Writers have diſagreed concerning the Planetary Hours ; 
ſome making the Hours of the Planets equal with the Hours 


of the Clocks, and ſo continuing their Regiment - orderly ' with the 
re BN 4 = other 
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other common Hours, ſorhe again, beginning 'the ſaid Planetary: 
Hourat Noon, fome at Midnight, and ſome again at Sun-riſing : 
Which indeed for the time of the beginning of the'Accompt-is beſt, 
and for *the difference of the equality and inequality betweeh the 
Planetary Hours, and the .common Hours of the Glock. Gemma: 
Erifius, agreeing with the beſt Aſtronomers, ſaith, That as the 
Days and Nights do increafe'6r decreaſe, ſo muſt the Planetary 
Hours be longer or ſhortes accordingly; nevertheleſs, ſo that there 
ſhould be 24 Planetary Hours in the Day and Night, as- well as of 
other Hours: But that if the Day conſiſt of more than. 12 Hours, 
then proportionably the Planetary Hours to- conſiſt of more than 
60 Min.- And if the Day be leſs than 12 Hours, then the Planetary 
Hours are to be leſs than 60 Min. And if the Day be juſt 12 Hovrs, 
then the Planetary Hours are' equal to-the Hours of the Clocks, and 
not otherwiſe. | The like ist6 be underſtood inthe Nights, and to- 
make an equality of the Planetary Hours,. to them of the Clocks, 
being that how long ſoever the Day is,yet there muſt be but 12 Pla- 
netary Hours; and how ſhort foever the Day is, there muſt (never- 
theleſs )- be 12 Planetary Hours, which are fometimes greater, and 
fometimes leſs than the common-Hours of the Clock, which always 
conſiſt juſt of 60 Minutes : Therefore if you divide the Day into 
12 equal parts, one of theſe parts ſhall be the quantity of a Pla- - 
netary Hour, which you may do thus : Multiply the Hours of the 
Day into Minutes by 60, and ifthere be any odd Minutes add them 
to the Produtt, the Total being divided by 12, the Quotient ſhes - 
the Number of Minutes contained tn an unequal or Planetary Hour. 
And again,if at any Hour of the Day or Night you know not what 
Planetary Hour it is, that is to ſay, how many Planets ruled ſince the: 
beginning of the Day or Ne propoſed, Multiply the Number of 
the Hours paſt, from Sun-rifing by 60, and divide the Produ& by 
the number of the Minutes contained .in.an unequal: or. Planetary 
Hour, the Quotient will ſhew you how many Hours and Minutes of: 
the Planets are paſt from Sun-riſing (jf.it be in:the Day).or from/Sun-. 
ſetting (ifit be in the Night ;) which known, enter the Table-follow- 
ing,to know what Planet rules that Day and Hour propoſed, looking 
for the Hour deſired in that Column, which ts rightunder the Day 
propetd, Thoſe Planets which are Govertiburs of the faid Hours. in 
the Day-time, being placed onthe fide next. the. left hand, [andthe 
Goyernours of the Night next on the right hand, Exe 
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Therefore under the Title Su: 


—Tc LO) = SQ Example. 
82 | 21 #8'| The17 Day of My, 
'TRP-13 Ty 3 \ being Sunday , at g of 
Þt ® [ac the Clock in the Morn- 
I 5 2 | ing, I would know what 
[Sol t 1jJupiter | Planet rules; Firſt, in 
Venus 1112]Mars | the following Kalender, 
Mercury »o2JociSol - - |. I find that the 175th of 
Luna 2[00j03\coVenus | May, the day being 
Saturn ocfog o1Mercury 16 Hours long; there- 
Jupiter o1jogo2}Luna fore multiply 16 Hours 
Mars 1105/02/06 03]Saturn' | by 60 Minutes, and the 
Sol [050210 0307/0: Jupiter |  Produtt is 960; . that di- 
enus Jo 3107104{08/05]Mars | vided by 12, brings in 
Mercury O5J09j06iSol ;* the Quotient 8o Mi- 
Luna o0611007|Venus | nutes, for the length of 
Saturn 107]1 108 Mercury the Planetary Hour at 
Jupiter jo8]12jghuna | that time ; then from 4 
Mars | 2ſogloe|ro|Saturn '|. the Clock, (the time of 


Ag Ep Foe Ms - the Suns-riſing ) till g a 
Clock, the Hour propoſed is 5 Hours,which multiplied by 60,brings 
300, that divided by 80, (the length of the Planetary Hour) brings 
in the Quotient 3 Hours, and there remains upon the Diviſion 
** parts, that is, Three quarters of a Planetary Hour more : So I 
conclude, that at 9 of the Clock 3 Planets have paſt their Regi- 
ment, and the Fourth hath ruled Three- quarters 'of his Hour : 
day in the top of the Table I look for 
4 towards the Foot of the {aid Table, againſt which on thc left hand 
is placed L»na,, therefore I ſay, that the 19th of 2fay, being Sur- 
day, at 9 of the Clock inthe Morning, Luna ſhall bave reigned 
Three quarters of her hour, | * 


A Rut- 
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A Rutter.for the Courſes round 
IRELAND, from Capeto Cape, and what 
- Fidesit makes in every Harbour, and how ma- 
ny Leagues it is from Harbour to Harbour. 


' N Primss, from Cape-Cleer to the Afzſon-head is 7 Leagues, and 
F \lieth Weſt and: by North, and Eaſt and by South; you ſhall 
: find a Haven North:weſt about three Leagues from;Cape-Clerr, 
A. called Crook-Haven, and it floweth there Eaſt North-eaſt,. and 
Weſt South-weft; you'muſt go Weſt to enter into it. _ 

From the Miſez, to the Dorſeys, is 7 Leagues, and lieth Weſt 
North-weſt, and Eaſt South-eaſt. © | 

Beer-Haven , \lieth from the AGſon-head.. North North-weſt 3 
Leagues and a half: You muſt- go forth -Welt into the Haven, it 
floweth Eaſt North-eaf, 'and Weſt South-weſt: If you will Anchor 
between Dorſeys and the Main-land,' you muſt go aboard the Iſland, 
for the Eaſt-ſide is not found. oe, | 
Without the Cape Dorfey lie 3 great Rocks 5 the Weſtermoſt is 
called the: Bull, the middlemoſt the Cow, the other the Calf : They: 
be found, and you may go within them, or elſe between. them, for 
there is nodanger, but what you ſee.. /'-. ew was 

Dorſey and Blakey, lie North and by Weſt, and South and by Eaſt, 
and there is:betwixt them 12 Leagues; the' Svellocks are 3 great 
Rocks lying between both, and it floweth North-eaſt and South-weſt. 

North-eaſt of the great Sbellocks , at 2 Leagues off, you ſhall find 
the entry of the Ifland Yalentia, you muſt. run- Eaſt South-Eaſt to 
enter in, it floweth Eaſt North-eaſt; you muſt borrow of the 
iſland to enter in, for the Point on. the Eaſt-fide is long. 

North North-eaſt of the-great Shellocks 6 Leagues off, you ſhall 
find the Haven of the Fentry, which is a good Road : It Joweth Eaſt 
Notth-eaft.. | | 

North-caſt by North off the great Shellocks 7 Leagues, you ſhall 


ſnd the Haven. of Dingle, and without the Hayen is a Rock Fn 
tne 
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the Crow, which is ſound on both ſides: The Rock doth not cover 
but on a Spring-Tide 3 you muſt run North-Weſt and by Weft-into 


the Haven, it floweth Eaft North-Eaſt, and Weſt South-Weſt: 
The Yentry, and the ſound of Begenny, lie South and by Eaft, 


and North and by Weſt 3 Leagues, and when you are paſſed into 


the Sound of Begenny, you muſt lic Eaſt and by North info the Road 
againſt'a Red Clift, which is on the South fide. 

South-Eaſt of the Sound: of Blakey, at 6 Leagues off, you ſhall 
find a good Harbour named -Begenny, which is to the North-Eaſt of 
Valence : the ſaid Haven hath two Entries, but the Weſt ſide is the 
beſt : You muſt take great heed of a ſnnk Rock that is 6n the Iſland 
fide, which you muſt leave on your Larboard ſide going in, and it 
floweth Eaſt North-Eaſt, and Weſt South-Weſt, * 

You ſhall underſtand, that the Sound of Blackey lyeth South-Eaſt 


| and North-Weſt; there runneth through a very ſtrong Tide, as 


well of the Flood as of Ebb. 
From. Blakey to Smirrick, is 3 Leagues ; and if you enter into 


the Haven, you muſt go South-Weſt into it: it floweth Eaſt North- 
; Eaft, and Weft- South-weſt. ; 


There is avery high Hill to the Eaſt-ward of Smirrick,, which is 


' called Sinbrandon, they that come from the Weſt-wards ſhall ſee 


that Hill firſt before any other Land; go from Smirrick Eaſt-North- 
Eaſt, and you ſhall go with Lupss-Head, which maketh entry of the 


| River of Limerick, on the North-ſide : There is from one to the 


other 10 Leagues. - 
 Smirrick, and the Havenof Limerick lie North-Eaſt, and South- 
Weſt, 9 Leagues alunder, and there is within the Bay ſome Iſlands 
called the Hog gs. | 

From Lnpss-head to the Seatrick, is 7 Leagues, they lic Eaſt 


North-Eaſt, and Weſt South-Weſt: and if you enter into the Ri- 


- Iſland called Seatrick, which you muſt leave on the South fide, and 


ver, take heed .of -a ſhoald half way between Lupss-head, and an 


'- to the Eaſtward of that Ifland is a good Road; It floweth Eat 


_ 


4 
Pr 
7 
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 ., North-Eaſt, and Weſt South-Weſt. 


| From Seatrick to 2uoin is 5 Leagues: You muſt go Eaſt, and 
you ſhall find two'lſlands, they be flat Iſlands; -go to the Northwards 


hard Aboord them, and from thence run Eaſt North-Eaſt, and you 


ſhall find a Rock called the Great Beefs, go hard Aboord the w_ 
| D age 
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ide'of the faid'Rock called the'GrearrBeef, 'and\when you are at the 
ſkid Rok you niuit row South-Eaſt: and you-ſhall fitid another Rock 
called"the- ſmall Beef, then. go with [the Ifland of: the entry: of iDor- 
ſe and borrow aboord the land as neer as you can, for fear of the 
Bank going" into the Haven, and: you muſt Moor at the Caſtle by 
your Cables,ifor theregoeth a great:Tide;- itfloweth Eaſt North- 


Eaſt, an Weſt South-Wikſtt £7 to is ED] DG 
"The" $oukd of'Blaſkey 3* andthe lands of -Arrarr,, lie North 


North-Eaſt; 'and South South-Weſt, and there is betweenthem 16 
Leagues: The Iſlands lie Eaft and-Weft, antl makes the entry. of 
Galloway, and of the other Iſlands: There is'one which is naught, 
but the Weſt 'Sound is good, and the next: Sound to it is good, which 
is called the Little Sound 3; but tlie Sound cotning from the Eat is 
naught,” but the next- coming: to the Black-ſhowre from the Eaft is 
partly good, but you muſt patthe two partitions to the Iſland, for 
tt is dangerous : ' You mult underſtand that there is one Iſland in the 
Courſe way betwixt Zupiz-head, and the entry of Galloway, that 
hath a-great Rain, a League and a half off themain Land. ,, _ --: 
If you go before the Town of Galloway, 'go-abgord the Black- 
ſhove, and bring the” Black-ſhore South-Eaft of: youz, then go North- 
Eaſt, and you ſhall fetch the Iſland called Afutton {land,. and there 
is between them both 3 Leagues :: You. muſtnot truſt to the North 
ſhore for there is a Shoald half way to: the Black-ſhore, and'the 
MNand'of Matter, is thwart of: two White Points, which, is-on- the: 
North ſide. - | $53. 101-3308: 
* The faid Shoald' is upon the: Welt South-Weſt :fide ofthe. ſaid 


| Hand of 'Ffutron, a Leabue and a half of, at tow Waterof Spring. 


Fides, then ſhall you ſee it dry, and it floweth at the faid Iſland 

Eaft North-Eaſt,” and Weſt South-Weſt, | Wir cs 
The Sound''of ' S. Gregory 3 * andthe” Road' of Galloway: lie 

Faft 'North-Eaſt; and” Weſt South-Weſt, and there-{is betwixt 
them8 Leagues, ot V4, IISC BIG ct! 
The found of S; Gregory, and Shwe-head, lie South-Eaſt, and 
- North-Weſt, and the diſtance between them is 9 Leagues. 

. From Slyne-head to Ackle-hend; the Courſe is North, fomewhat 
Weſterly 3 11 Leagues; betwixt both lie three Iſlands before 'a 
Fetal Bay ;. that next to Achle-head is called Cleer, the middlemoſt 
Bock, within is a Road Men may Anchor in-4 Fathom, the Souther- 
mott is called the Horſe. Between: 


F 4: the Ifland of Enesks, and there is between them 2 Leagues. 


on 
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Between Acklc-head and S lyne-head, within the Land lieth a very 
high Hill, called S. Patricks Hill,” and may be ſeen far off at Sea, 
Black-rock.is an Iſland which is Wet of Ackle-head,. a League off 
the Cape, and the (aid Black-rock, and the Stage lieth North-eaft 
and by North, and are diſtant 12 Leagues. 
' From the ſaid Black-reckeun North and by Eaft, and you ſhall ind 


South' South-weſt, 2 Leagues off the Stags, there is an Haven 

called Broad-Haven, The Stags and the Cape of Teller lie North- 
eaſt; and South-weſt, and are diſtant 15 Leagues. 
- Betwixtthe Stags and the Cape of Teller in the Bay, is the Hayen 
of Moy, the Haven of Potway, the Haven of Slesgos, the Haven of 
Ballas-haven, the Haven of date ro. the Haven of Kilbeg, and the 
Haven of Tellen. - 

The Cape of Teller, and the Iſland of PanY lie North North- 
eaſt, and South South-weſt; and afe diſtant 7 Leagues. 

' The Iſland of Ra blenbourn and Tellen , lie South-weſt, and 
North-caſt, and are diſtant 2 Leagues. 

The Hand of Raghlenbourn, andthe Ifland of Torre, lie North 
North-eaſt; "and South South-weſt,' and are diſtant 14 Leagues. 

To the. Eaft-ward of Torre is'a Cape called Hornhead, and are 
<diftant 2 Leagues: South-eaſt of Hornhead;is an Haven called Sheep- 
Haven, it floweth Eaft and Weſt; but you ſhall havein the Bay 
a good Road forall Winds, the ſaid Haven 1 is.a broad TH, and 
is 2 Leagues from the Cape. - 

From Louzhſwilly to Sheep-Haven, Welk South. welt Wekterley, 
4 of 5 Leagues : :*The Land about \Loughſwilly, is the higheſt Land 
of the whole North Coaſt of retard, and" is eafie' to know, by 
them that come from the North, and fall with the Land there- 
abouts. 

Hornhead, and the entry of DongiFeit, lie Eaft- North-eaſt, 
and Weſt South-weſt; and are difkants Leagues, » '- 
 Theentry of Louphfoil, andthe lands of Enefterhunld;\ fis North. 
caſt and South-weſt, arid Are Uiſtant 5 F Leapues.” Dn 

The' and: of 'Torre ;and the: nd of Entſterhould, lis Eaft 
and by North, 2nd Weſt and by Sovith, and are'diſtant g Leagues 

The we ”of' Longhfoi+ and Ene fierhonla, Te Sdich cafe and 
North: weſt, a are x hg 5 Fg de 
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. The Iſles of Eneſteronid; and Skerris-Portruſh, lie Eaſt South-eaſt, 
and Weſt North-weſt, and.are diſtant 10 Leagues. + 1% FR 
You muſt underſtand, that the River of Laxgh-fo:l lieth from 
Sherri-Portruſb, Weſt South-weſt, and Eaſt North-eaft, and there 
is between them the River of the Bayt: There is between Portruſh 
and Lough-foil, 5, Leagues: There is in the entry of Lough-foil, a 
Sand which is called the Tuns,. which is dangerous for any Ship of 
Charge:; Aliſs there is a Channel on the Eal-fide of the T uns, hard 
aboard the Shore; but you muſt haye your Tide : It floweth Eaft 
and by South, and Weſt and by North. Skerrss, and Portruſh lie 
South and North, and are diſtant 12 Leagues: Skerris, Portruſh, 


and the Iflands of the Raghlings, lie North-eaſt and by Eaſt, and 


- South-weſt and by South, andare diſtant 5 Leagues : It floweth in 


Skerris Eaſt South-eaſt, and Weſt North-weſt ; the Flood cometh 
fromthe Eafthyard, _ TN PEE ESRC Sp 

Off the Raghings: isa-Cape called the Fair Foreland,. and betwixt 
them is a League, and a half: The Fair Foreland. and the: Knee lie 
South South-eaſt, and North North-weſt,and are diſtant g Leagues. 
- The Farr Forelangd and the Loughrian in Scotland, lie Eaſt South- 
eaſt, and Weſt North-weſt,, = are diſtant 15 Leagues. 

There is betwixt the Knee and the Carick-fergus, 5 Leagues. 

; The Point of Loxghrian, and the Iflands of. Commoras off Scotland, 
lie: North and South z, you muſt paſs by. Ellifo,. and. by the Haven 
ef. Lambach, aſunder 7 Leagues. _. WES 
- The Point of Loughrian and: Coplard. Iles, lie North-eaſt; and 
South-welt. | 7 | 


. 


- The Kneeand the Rock of Meidens, lie North-eaſt and by North. 


'The.Xnee and.Elſe in Scorland, lic North-eaſt and by Eaſt, diſtant 


j 
J 


10 Leagues, | _ — | ens 
Lorian in. Scoaland,. and the Mould of Galve, lie South South- 


eaſk, and North North-weitz and are diſtant 7 Leagues. 


The Mould of.Galve, and.the.Caif of {ar,. lic South South-caſt, 


and North Nozth-weft, and are diſtant, 10 Leagues. 


The Coplandiles, and. the, Road, of , Knock-fergus, lie. Eaſt and 


_ 'VVeſt, and arediftant 4 Leagues : It-floweth: in the Sound, Eaft 


Sough-eaſt, and V Veſt Northweſt, 
Copland. Iſles, and the Point of the. A4owlers, lie South South-eaſt, 
and. Nortli North-weſt, and diſtant 7 Leagues. ITS «i 
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The Point of the Aoxlers, and the Ifle of Lambay, lie South 
South-weſt, and North North-eaſt, and are diſtant 21 Leagues. 


Lambay and Carlingford, lie North North-weſt, aud . South- 
eaſt, and are diſtant 18 Leagues. 


.  Lambay andthe Ifle of Dalkze,. lie South South-weſt, and North. 


North-eaſt, and are diftant 5 Leagues. 

The Banks of Wick/ow, beginning thwart the North of Dublin, 
and continue to the Iſle of Thar, they lie North and by V Veſt. 
and South and by Eaſt, and they lie in length 24 Leagues. 

From the Tugr Eaſt by South, about 8 Leagues, lieth a great 
Rock with many {mall Rocks round about, . called Adaſerns : He that: 
cometh from England, and Saileth toward Jreland,. muſt take good 


| heedthereof,efpecially when through Weſterly or Northerly-winds,, 


he ſhall be driven to the Eaſtwards of the Courle. 
Twkar: and the: Point of Grenore, lie-Eafſt and by North ,. and: 


 VVeſtand by South, diſtant 2 Leagues. 


And when you are bound to the Eaſtward'of the Grenore,. you- 
muſt keep the Mountain of Wexford above the Low-land, and ſo you 
ſhall go clear of all dangers betwixt you and the Shore ; but if you 
cloſe the Mount with the Low-land, you ſhall go in danger. 

Tuskar and the Cape of Cornwall, lie South and by Eafti, and 


' North and by VVelt, 4a Leagues. 


' Twckar and the Saltees,.lie Eaſt North-eaſt, and. V.Veſt South-. 


weſt, diſtant 6.Leagues. 


The Saltees and Silly,. lie- South and North, and are diſtant 3, 


 - Leagues 


The Saltees and the Tiwer of Waterfora; lie Eaſt and VVeſt, and: 


- arediſtant 5 Leagues. 


The Town of Waterford, and. the:Iſle of Ballecorten, lie South-- 


- weſtand by Veſt, and North-caſt and by Faſt :- But between the. 


' Tower of Waterford and Ballecotton, is a Haven-called Fognal, and a. 


 Sea-board off it; isan Iſland called Capel-7e,and between Capel-Ifland * 


andthe Ballecottor, is 4 Leagues. 


The Tower of Waterford and: Heluick,head; lie Eaſt and: VVeſt;, 
diſtant 3 Leagues. EE 
Capel-Iſland and the Iſland of Ballecotton,. lie VVeſt South-weſt,, 
and Eaſt Northeaſt, and are diſtant 3 Leagues and a half. 
Ballecotton and Cork: Haven, lie V Veſt and by South; and Eaſt and: 


| by, North, and are diſtant 3 Leagues and a half.. 0M 
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"The Haven of Kirſail licth from the Old-head Faſt 2 Leagues; 
and going in, you muſt keep Barxe-Caftle open to the Weſt-land. 
'The Qld-head and Cape-Cler, lie Weſtand by South, and Eaſt 
and by North, and are diſtant 14 Leagues * 


Cape-Cleer and Silly lie Eaſt South-eaſt, and Weſt Northweſt, 
diſtant 5o Leagues. 


like a Sail. 


it North-weſt, diſtant 4 Leagues. _ 
There is a Haven called Scoll-baven, which lieth from Faftney, 
North and by Weſt, diſtant 4 Leagues. "4 
There is a Head-land half-way betwixt the O/d-bead of King ſale, 
and-Baltamore, and it lieth North-weſt and by Weſt; from it is a 


you muſt go aboard that High-land, and ſo into the Haven. There 
1s a Ranny of Rocks on the Weſt-land that goeth] to the Eaſtwards : 
Therefore keep the Eaſt-fide, and when you come in, Anchor be- 
fore the Caſtle. There lieth Weſt North-weſt from the {aid Head, a 
Se0d Haven called Caſtle-haver, 4 Leagues from it; and if you 


caſt into Caftle-haven, and in the entry there is an Iſland, which 
you muſt leaye on the Eaſt-ſide of you, and another flat Iſland, 
which you muſtleave on the Weſt-{ide of you; you may go dry at 
Low-water {rom it.to the Main, for it is very nigh' to the Weſt: 
land, . but be bold on the Eaſtern Ifland, and go right with a Chap- 
_ pel that lieth on the Eaſt-ſide of the Main-land, and when' you are” 
thwart'of the Chappel, you ſhall fee a Caſtle on 'the Weſkfde, 
and thwart of the Caſtle, you may enter in 12 Fathom; it is from 
the Srags 3 Leagues and a half. _ = i 
- You miuſt underſtand that the Flood ſhoots from i Dorſey, to! the 
. Old-head of Kineſale North North-eaſt, and the Ebb to the'on- 
trary, 'and irqp the Old-head to the Tower of Waterford North-eaſt 
and South-weſt, and from the Dorſey: to the Notthwards; North 
North-eaſt, and South South-weſt.. OR 7 49th. 
| If you will go in betwixt the Caſh, and the North-head: of the 
Grounds in Dake, you muſt bring'a round Hill that Ne 00 a 
FF 30.175 91% 21014 et.31 uw 
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.” Two Leagues Weſt by South, from Cape-Cleer lieth a high ſteep . 
Rock alone in the Sea called Faſtrey, which ſheweth at-firſt ſight: 


"There licth from Faſftzey a Haven called Crook-Haver, and is from 


good Haven called Glerdore, there is a High-land to the Eaft-wards: 


come out into the Sea, and meet with the Straps, you muſt go North- 
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Sugar-loaf North North-eaft, and you ſhall have 1 
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thom : It 
floy-cth South-eaſt along [the Channel, and the BaF*f Poulbeg. 
There is 8 Foot water upon it at Low-water, and 3 Fathoms at Full- 
ſea; your, Bar lieth South and North, and you ſhall haye in the 
Road of Poulbeg, 14 Foot at Low-water. 

- To Sail from Dalkze to the Road of Porlbeg, you muſt keep a 
{ſmall Rock open, . a Hand-ſpike length, and «18 you come to the 
Bar, you muſt lie Weſt South-welt up into the Road within the 
Beacon, then you muſt Anchor in 4 Fathom at High-water, for there 
are 2 Hills on the South-ſide, a high Hill, and a Iow round Hill, 

ring them both in one, and then you are in the beſt of the Road. 
A South South-caſt Moon makes a Full-ſea. 

If you are bound for Dublin, and would avoid the Sands and 
Banks thatlie along the: Eaſt-coaſt of | /relard , run then ſo far to 
the North-wards, until you ſee thelittle Ifland ( the 1relands Eye) 
without the Point Honth, or Hedenhouth; run then right on to Houth 
or Hedenhouth,and then you ſhall take no hurt of the North-grounds. -- 


tt 


4 Note for going txro MI LFORD. : 


Wo Leagues to the Weſtwards of $. GawensPoint,. the South. 

_ pointof Wales, lieth the Haven of Afford, a broad and wide 
Sound lying at the entry in the North-eaſt; being come within the 
Points, you may £0 up to the Northwards, Eaſtwards , and South- 
wards unto divers Places and Roads. About by the North-poeint 
you may Sail into” Dale Road, there it is good lying in 3 Fathoms,, 
and 3 Fathoms and a-half at Low-water. When you come a little 
within the South-point, in the open of 4ford-Haven, there lieth 
a little Iſland or Rock like the Mawſtone at Plimonth ; being a little 


| paſt that, you-may run tothe: Southwards into the Bay,. where you 


way lie Land-lockt for all Winds. | 

A little to the Weſtwards of Mlford-Haven lie 2 little: Iſlands, 
the Southermoſt is the ſmalleſt, called Stockholm, and the Norther- 
moſt Scalzne ; 2 Leagues Welt and by South from Scal:ne lieth the 
Iſland Graſholm, a round clean Rock : and about 4 Leagues off from 
it lie alſo 2 little Iſlands, called the Smalls, between them lieth a 
Ledge of Rocks, and is dangerous coming between them, - 
| A Gt> 


Z, S. W. and N. N. E. 
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A General and Compendious 'T1pe=TaBLE, 
ſhewing wbat Moon makes Full-ſea , or FHigh-water | 


in all theſe places following. 


-On the Coaſts of Flanders, H 
Holland, Frieſland, Zea- 
land, Futland, and Nor- 
way. | 


T Gravelin, 'Dunkark. 

Newport, and all th 
-Coaſts:of Flanders.S.&:N 
| Before the 'Wielinegs, 
Fluſhing, Rammakins, and 
Brewers-Haven , and a 
the Coaſts of Zealand: 


of Weſf-Frieſland , Wye- 
ring, Amſterdam, Dort,and 
Zeerick, Sea. N. N. an 
.8, W. | 

In the PBreeſand an 
FYourd, underneath _ 
Land, and Clefts of the 
Texel: W.S.W.& E.N.E 

In the Road of Texel: 


— 


wer, Eyder, and Elve, at 


Spain «nd Portugal. 
po — 


30 At Bulle, Seyn-head, 
5jCoalts of Normandy,and P;- 


| Horn, Enchuyſeri, and UOrk: 
North and South 


1200 Garnſey: 8. E. and N. W. 


134 'In'the Fly, and Ameland'H 
{Gat , before the Eaftern| 
and Weltern Emes, Egmont, | 
and Scolbalgh-S.E..& N.W. 00.00 
'} Fromthe Naze of Nor-| | 


way , until paſt Bergen, to 


ter riſeth and falleth , but 
keep no certain Tide, 

At the North Cape, and 
Blancbrow: S.W. YN. E. 


Road: W.S.W.& E.N.E. 


| -| Fox Noſe, and S. Nicho- 
ro 


On the Coaſts of France, 


Ln Blackneſs, Army, 
and Camfar : $.S, W.' 
nd N.N. FE. 


in the Foſs of Caen, all the 


ardy, Callice-Road , and 
Diepe : S.S. E. &N.N. W. 
Within the Sey,, before 
the Caſquets,' and before 


the Land of Stade, the wa- 
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At Barfieur, Sherbroug 4324 At Dundee, and Aber- | (914 
and Cape de Hague. Sy E {deen. S. S.W.:  —— |or z<| 
and N. by W. ——- 11s At- Fair Iſles. S_E, and | | 

At Concallo ,, S. Malloes) | {N. W. = 4og oc] 
without Frank Morlaix, In Saint Aagnes Std 
S. Pauls, bepween Briack| S. E. by E. —— o8'1 5} 
and 7 Ifes. E by N. and W.| In Shetland, in the Ha-' | 
by S. rn nm [OFF Soom and *"OIP'Y S.S. W. | 

©Inthe Race of Fontnay| | fand N. N. E. —— 0130 
S. W. by. and N. E. by N.Jo2jt5] 3B 1 

At Breſt, and before the | fas 
River of Burdeaux, with- On the Coaſts of England. 
in the River of Roax. S.W.,| | | 
by S. and N. E.by E. — 45 REL 
At Porthus before. the T Barwick, it Flows | SA 
Killiots, the River of Nants,| S.S. W. ——— ſor 30 
the Coaſts: of Britain, Poi- At the Staples, and 
roy, and Gaſcoine. As Houncliff- Foot, Half Tide. | 

+. alfs on all the Coaſts off | -|]N.E, byE. and S.W. by W. 0345 
3 Biſcay ay , Galicia ,- Portugal, _ At Tinmouth , Harile- | 
- and Spain. A South-we oole, the Tees, Robin: Hoods | | | 

and North-eaſt-Moon ma- Bay, and*Scarborough.S.W. 3 | 
keth High-water , and and N. E.' -— — loto5 
within the Havens a Point At the Sprrn, Newcaſile, { | 
later. — and ur xs W. by. any | 
_ the Tags W Blackney , Wells, Bors | Þ: 
On the Coaſts of Scotland. | 2m, and Lym. E. and W. les 00 
As ERS |, Before Cromer, Winter-| | 
MR Ly ton, and Bans of Yarmouth. J \- 
Etwixt Timorth and|.+1 15. E. and N, Wi! —— — {o9'oo 
_D Saint Abs-Head, at| | 5 In Yarmouth and'Zey-Paff} | | 
Boeckneſs, and Orcants. ps Road, between LeySiaf | 
N.E. and S. W. : ——-[03oo|Road, and Orfordrefs. S. E. | 
In the Frith, S. W., by S.  |by8. and N. W. by N. —— Jogſ45 
and N.E. by N. —— -— {02\45] Between Orford, 6d | 
In'the Haven. of -Lieth| : | - rwell Wayes. S.S.'E. and 


26- 
Before Jarpote 
Thanes mouth. % bo 

g.-" * ad 


the $win. N. and S. 
” The Weſt end: of 


and South Foreland, 


N.N. W. —— 
Betwixt Dover, 


N. by W. — 


Needles.: S.E.. by S.. 
N.W.byN. 


In the 0 
Foreland to theSou 


from the. 


| ter-Tide,, from the 
| £0 Faisly, 


"'M E, and W. S.W.. 


Knock, Fpits , Ar prac 


Nore, Rocheſter, and Mal 
den,S. by W..and N.by E12 
Harwich, Dover, North 


in the Downs: S.S. E:ar 


Dongineſs, and thwart the] 
Neſs: S.S.W.and N.N.E.|® 

In the Camber of 55 
and Gore-enA, S. ws E, way 


| Portſmouth,C ag > a0h 

7071, and the Iſle of Wight & þÞ 
S. by E. and N. by W.___[11 

Tn North 
Fore- 3 | 
land, it runneth ha "Tide; 5. 
44 South. Fore 
WW. to the Nefs,, it runneth; --| 
= half-Tide and. hatf-quar 


| - zxly, one Sr | 
Wh quancet to Beacby, one] |, 
JOnae: | oOartcr- de , under 0-| 


11.9 ther Poriland Road: Es} 


At S: Hellens: s gibt + 


NC ep 
Gl 


112 
the| | 


and] © 


e 
. 
- 


'anc 


and. | 


15 "V7ithin- the Race / of .'} 
2 [Portland, at Pool, . Home| -|- 
Thead, thwart of Plimwuth of 
O0and Dartmonth-3"$,"E- and} | 


1 Py 
- 
_— # 
os 
- 


—_— 


NW. —— 
| At Waymonth : E. & W: 


+5] At Falmouth, Foy., Pli.\ 
ith, and Dartmouth « W;, . 


S.andeE; by N. —— 
hv the Starr, Briſtol, and 


I Foulneſs: #-by: S. and: Wy 


iby.N. 


"Threes —_ of the 


15jt e ſhore to the Lands-end : 
JE- 


Within Torbay, an 


ſhore , at the: Lizard , at} 


.E.and W,N. W. —b 
and in] 
[the Bay of Carrnaranic W. 


my: and E. by N. — 


d, 
Ne LD 
* oy 


— 


# 


4 mleſt;; fromthe Ls 
to the ak road W-- by: 
bod. byN 


\ meoncch 


| |- Ar Sil half-T'de 
| JW, andN.N.E. 
30 - Within Jonns Bay; and 


I 


— 


At the Mouth of Severn, | 


2 
” —_— 4.4 
%\ 


— 


Severis 'W S. W. and 4 0» in Coaſt Teh 11.24 
E. N, E. tn 43 : ; F W by & 
At ., and the] A | yN. ovrgl 

. Holmes 0 RE, & W. 06 00] Waterford and Abermo- | 


 Tho'Sellinian' $ walender, 


in! ' the Sea of Wales and'H. | 


- In the'Sleeve, betwee tick: E. and W.——— 


| 06.00 

Silly and '© &#t :S. and N.112.09 a, - 24 - E. S.E. and | 
' Note), that/ the Flood 07'3 

ſets cot in” at the Eaſtend| |. AM Caſte, Dublin, a 

of the Wight, till a South-| | Le Lambay* S. E. by E. | 

caſt Moon in the Roadof|- | andN. W. by W. —— Þo8/15 

Dangimſs, South South-| - || In'the Fair-way, betwixt | |- | 


<N ly and Irelard: S. W. 
y: W.atN.E. by E. — fozlas 
At Kidney : S.E.&& NW. logon) 
On the Weſt Coaſt of | 
reland-* N. E. and-S.W.— 


eaſt; but ithour in the 
Channet,, . South-weſt| - | 
Moon. tis Sull Sea : 
From. the Seames, and in 
the broad: Sonrd, between 
it and VOſhan, the F lood 
ruaneth'Eaft' North-eaſt, 


on VEE South. weſt, and all the Havens oh the- ; | i | 
E South Coaſt © of Ireland, 
L IHE. ns and W. by S.- byes 


The Can if all th Coofts of Holland, 


Zealand, France, and Spain, upon what Point, 
and what diſtance they are. 


Pon the Iſle of Texel unto Egmonr, + 5 and Wy agus $ 


Fo From' Epwnt unto the 2faze, - S.S, W.1.-1't 
; Fromthe Maze unto the Wieling, wht 2:5. +6, WL 12 

= F rom the Wreling'unto the Head or: $ treight,' between Dover and 
© Calice ' W.S.W.1. 418 

2: From the iſe of Walkeren or FUrern aria W:& Lg W.h22" 
+ From eſs unto Diep, $$. 1:27 
=, Froal Divg: unto I or the River of Sym WA4SW. 1. 156 
ov E 2 From 


29 


rom Cape de Hague unto. the Cackers, 

From the Caskers tp Garnſey, | 

' From Garxſey to S.. Malo, 
From Garxſey to the Seven Iſles, s 
From the Seven Ifles to. S. Paul, _ 

+ From the Iſle of Baſſe to the Forrs. 
ET the: Fournto S. Matthews Point, 
*rom thence to- Fontnay or Founteys, 
From Uſhait to the Seams a Sea-board it. 
From Fextnay to the Welt Penmargues, 
From the Weſt Pezzs to the Eaſt Penns, 
From the Eaſt Penns tothe. Iſle of Groye, 
From the Weſt Penmargues.to Bell-Iſle, 


Fr thence uhto Cape de la Hague 


Erom. Bef-Jſte until within Piquilier, 

. Fram Bell.Iſle-unto Croyſil, 
Fram P:guilier unto Uſe,. 
From Vſ to the Klliats,, 
From the Iſle of Vſe to Porthuw, 
From $. Martins Iſland to the Burning Iſle, 
From the Burning Iſle to the Oyſter-Bank,, 
From S, Martins Iſle to the Tower of Cordar, 
From the Tower of Cordan unto Bayone, 
From Bayone to-S. Sebaſtian, 
From $, Sebaſtian to-Cape Martinchaco,, 
From Cape Martinchaco to Bilvoa, 
From Bilboa to S. Anthony, 


FromS. Apthony to S. Anaero,. 
From:S.. Apgero: unto Cape de Prnas,. 
From the Cape de Pinas to Ortegal, 


From Cape de Pinas to Ribadeo, | 

Li! From Ortegal- unto ' the Iſle of C IALAY PAs, 
FI From Cizarga to Corona, 

| From Cizarga unto Cape Coriana,. 

From Coriana to Cape Einifterre,, 

Krom Finifterre unto Bayone,, 
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From the Sey»-head unto the Riyer of Caen, 


_ W.andby 
__S.W.andbyW.1. 6 


S. W.and by S. I. 14 
C 334 W.S.W.1. 1 


From Bel-Jfe to Uſe ſomewhat more Eaſfterly,. 


W. and by N l. 10 


- W.-andby N. 1. 29 


« S. W.1:8 
N.W.L 21 
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__S,andbyE.l.16 
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\ rom 'B ayone-ynto Port de Ferhq: ft 2 1SSE; 124 


x Iron Port de Port unto Aviero,, ,  : - :: \$:andN.l:10 
"þ From. Hiero te Montega, | 5 $8. W.1. 7 
- From Montega unto the Barlings, | iS W.l.13 
' From the Barlings unto Roxende, ., 5. and by E. 1. 16 
' From Koxende unto S. Uves Poim,  - © 'S.E.andbyS.1 10 
ry Dues. Pomt unto the Cape of S..Y:ncent, S. and N, l. 29 
iy From CapeS, Vincent unto Pharao,' | ., EandW.L19 
© FromPharaqunto Lepe,  _ : ..,, N.E and byE L7 
.* From Pharao to Saltees, S | E.N.E.1. 24. 
| From Saltes to Chipiona, 43 500.00 ro Ball: 
. From Chipiona to Calice, |." 44 1.1... Eko 
" From Calesanto the ſtraight of bas ; (%-- '$, Ez k;:41 
' From Cates unto Cape de Cantin, -.... +. 'S, W. _ by'S. k95 
. -* FromCope de Cantinto the lite of Madera WE, W.-tl. 130 
k 4 $ Frow £1 Vincent to Madera,” __ 8.W. ahd by W.L. 155 
From Rexende to Madera,. enohg S.W.1. 107 
| From Kaxende to the Ile of Tercera, ro 1, 270 
" The Courſes of England, Scotland, and Ireland. 
'F nie Catineſs to Boeckneſs, | RL E. by $1. 4 32 
From Boeckpeſs unto the ARE in Scotland, 8.8. W.1. 34 
i; T7 rom Leithunto Barwick , wy  S;S_E; 1. 12:1 
F om Aaqmickupzo the Holy-Iſe, --. ol "'F: SE. Þ4: 
rom the. Staples to Cooker Iſland,” . ec, GBbyELsg 
+ From Coakgr Ie to the Tees ; I 2.00 R.SL-48! 
+ From the River of Tees to Flantbiough. "HY % S. and by E. |. 17 
* From Flambrough-head unto Blackpey, - S.E.1L.18 
* From Blagkrey to Winterton, - Rt] S.E. 1. 9 
8 From Winterton to Leiftaff, ' S. by. E. l. ! 3 
7 Erom Leiftaff to Orford-Haven,” 1, | -$.1..8 
7 From Orford to the Foreland,  ., ., | $:byE. 1. 15- 
| ity { From the Forelard:to Dover, | - S. le5: 
jt , From Doverto the Shingles or Neſs Print, S. W. and by W. 1:7 
7 From the Neſs Point to Beachy, , W.$S.W:1.6 
7 From Bgachy ta the Iſle of Wight,. P : te. -- W. andbyS; has: 
+ From Wigbr-unto ROT UNET andby S. 


S.W. l. 4% 
From . 


L  Erom Portland a0 the Start Point, oe 


From the Lizard to the Iles of Silly, 


oo 
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Frond the Start unto Rambead Pointy'' - 
Fron) Rewbead unto Dodmans Point,:+ - '- © . 
From Dodinans to the Lizard Point, 'S: W. ; 


From the Lizard unto the Lands-end, 
From the'Lands-end to the Ifle of pay, 


From thence to the Holms of Briſtol; | | 'N E. u#'p THEE 
Kroni thence to'the Iſle of of Caldy, "W.9\ F'2s 
From. the: Ile of '\Caldy unto the _— on the | Cot of "ve 

land; * W:N:W.1.2 
From:S alteys to Cape Cleer, WS: 


22 
W.1.; 5, 
From'iClpe-Cleer to the Ile of Derley. WEL 12 
From tlie Point of Dorſey tothe-Iſle'© Blackem, NN,W:1L 16 


| Fran FlackiwtotheIfles of Arran, _ N.N:E. IL 14 


From the fles 29 res to Gawick, or the why in Ireland; E.NEE..s ' 


FY ith 


of d divers and | ſundry C owrſes over the We oftern Sea: 
Rom ihe T:xel to F Lenbron ob-head, © 4 W. N, W.L 60. 


From-Texel toWinterton, n Norfolk, Ann 4 
Erom the Iſle of Texel to Leiftef, _W. and | y 5. I. 35 
From the River of ez in South Holland 'to Harwich, : [-; 24 
From theſaid 2/acz to the Forelandof E 'W. ariby 
From the Merſhdeep in North Hollandto faid | Forelghd, S. 1 "6 
From the Taid 2arſhdeep to Calion;” RA. W. Wag 7 
From Dover :to-Bulloign, | 
From Bulloign to Beachy, +. id 
From Beachy to Diep in Normandy, 90 34 IO TR. 
From-Diep-to the Iſle of Wight, ok ag | ES 22. 
From Wight tothe Seyn-beador Mouth,” 2s S.E. L 25. 
From the ſaid River of Seyz to the Frrdand, -"; N: "W136. 
From the Iſle of Wight to the C ets, 8. w. and by : lL. Fw 
From Garnſey'to S. Males in\Nt , 5. . 18 
From the Caikets to Portland, e038 04 ,17 
Brom the Caiketsto the Start 'Point, SADR \g Nat 152 


From the Szarr to the Sept Iſles in No polio 3 09G GP 
From the Start to S. Pad 


in Normandy; ( *'S. and by W.: mm 


From 
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i 
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From'S. Pauls to Portland, ITS N.E. and: byN.1.49' 
Erom the Fawrnes to Rambead, EN LES "N. NE, 1:48 
Front the Srart,Poite-to U ſhun, . TER 5s W.and'by $. 1.44 
Erom the Ferre: to the "YE | ' $,andN. 1 Lo: 
' From Vfbant tothe Iſles of Silly, 40 115 WelUW:; 1. 36: 
"From the. Sorlings to Milford Haven, Ni and byE. 1 oe 
Froni the Sorbingi to Wexford in Ireland, . + N, N. W.1: 44 
From the Sor lirigs to Cape-Cleer, A ISURE: 4 2 NW.kax 
From Cape-Cleer to Cape-Fineſterre, .S.and N. 1. 180 
From the Lizar4to the Cape de Feniſterre in Galicia, S.S.W.1 112 
From Vſhant.to the Iſle of Gizarga in Galicia,  $S.S.W.1..110 
= From Uſhazt to Laredo in:Bickey, S.S. E.l. 105 
7 From the Sawn(cRocks to S. Sebaſtian in, Bukey, 'S.E. andby.S. 1. 115 
** From Uſhant to Cape ae Pinas in Bukey, S. and N, 1. 95 
From Se to Ortegal in-Galicia, - ©) $.W; E go 
From, Get Once WE os W.S.W.1L 96 
From Ortegal to Cape de Corina, S. W. and by W.1. 33 
From Ca Eh, Finer to:the Ile of S, 2fichael, 'W.S. W.1. 230 
From tot great Iſle of Canary + S.E.andbyE.l.85 
From C Cape de Finift iſterre to Bayone in | Galicia, Cc es; E, 1-20. 


Fs Cope de Finſterret0 he Ile of Barlings, $: and N.l.67 


Tron the Barlings in Portugal to the Lie. of Canary, S. S. Wh, 220 
og 'Cape de S. Fe Cape de Cantin, 1 {7/0 - $486 
From Cape S. Vincent to Tao de GHeres 5, by W. [ 13% 


The Conrſes of Norway, $ Swedeland, nd Eaſt 
'Pinland,” arts ang 
mand theo he Mes of ans, $7 ai "NE. 1.85 
the Nazeo5 Schupeneſes | "7 ” by, Weſterly.l. 26 
"F. 56 to Fleckery,7 - 91 EAEIIY 2b f {B:N. E.L 9 
Lo iter SIREN IE: ES 52> nl : tN.:E. Lx5g 
of ay v4 2 7 by Sil;21 
« - EandbyS.1: 16 
: 18. Ei]. 54 
+0 8 bpEl.as 
"0, Eby 6:bgs 
From 


- J i $- i 4 JF * (? F 3 Y: 


.Z3 
' From the Buoy on Drakers-Riff,to the Buoy on F alfferborns-Riff, S.\l.xt 
From Falſterborn to the Northward of Bornholm, _  E.by$.1.20 
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From Bornhilm to Houghburg, the South-end of Gorlavd, N.E. 1.50 


From the Carels to the Channel of Srackhobi, N.by.W. 1.31 
From the:Nerth-end of Bornholm to Roſehead, —;, E.andbyS. 1. 40 
From Roſehead to Coniniberg, E. by S. 1. 154 
From the Roſebead to. Der Winaa, . .. .. N.E. by-E. l. 57 
From Der Wrinda to Dageroort, Tt ” ard W. [.33 
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The Depths and Soundings near divers Provinces ; 
__ and firſt of Gaſcoin, Poictu, and Britain. 


| \/ Y #twou: the River of Bourdeaux ALD is 14 Fathom depth, 
but when you come within fight of Cordas Tower 20 


Fathom. 


Over againſt the Coaſts of Poiftu, 16 Leagues without Oleron, 
you have 35 Fathom, coming near the Land 8 Leagues from the 
Shore, you have 35 Fathom: In the Channel between Portchais and — 
Uſe; itis-30 Fathom, and as much in the Channel of Uſe, as'alfo 


between Uſe and - Bell-Ifle, ' without the Channel is 35 Fathom, but 


within 25. Without Uſe two Rennings off, there is found 45 Fa- 


thom.' 


Twenty two Leagues Southward of Bell. Iſe, is 70 Fathom, but 9 
Leagues from the North-weſt Point-ofithat Iſland , towatds.. the 
Sonth-weſt is 6 Fathom : and over againſt the midſt of "Bell-Iſle in 

40 Fathom deep, you ſhall ſee Land. In your Courſe between Bell. 
Iſle and the Seams, you ſhall come no nearer than 5oor 45 Fathom, 
if you fail from Bel-Jſle, Weſt and by North: when you are againſt 


Gtoylwid, you ſhall:find 60. Fathodrdepth without, and within the 


Rocks which ſtands off Gloyland to the Seaiwards, you ber have 40 Fa- 
thom water : In 60 Fathom depth without the- Weſt Permarks, you 
may ſail North-weſt by Weſt without the Seam; but by Night come 
20 nearer than in 55 Fathom, for the Ground is 'groſs and red Sand, 

ind'full.of red | link: Hatf a League Weſt South-welt of the Srams, 
r5aledge' of Rocks, where you have 7 Fathom Geptnh: but between 


the Stams ahdothe Rocks, is 50 Fathom. Up 3019 £2914 
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Jn.-the Channel between the Seams and Uſhart, is 55 Fathom 


depth, 'the Ground is groſs and red Sand, with little round Stones 


red and black, near to Vſhant, is 4.5 Fathom, but within it is of a 


-variable depth : South-weſt almoſt 6 Leagues off Vſhantr, you have 


no Fathom, and the Ground is fine white Sand, with little white 


'Shells, and other {mall things like Needles, and then is Ujhanr Eaſt 
:from you : but if the {and be grols and white, mingled with grear 


and white Shells, then it is South-eaſt to you : but if you doubt of 
theſe Grounds,.go Northerly if your {ound be deeper, then are you 
towards the Seams, but if not lo deep, then are you in the Channel 
almoſt North of Vſhazt. - 

Between Uſhant and Obverack.. in the Trade it is 60 Fathom 
depth, between Vſhant and the Sorelings in the midſt of the Channel, 
there is 70- Fathom, between the Seams and Vſhant, is 70 Fathom 
Water, the Ground is of little black Rones eafie to be broken, and 
of yellow Earth and Clay; but if you find red and hard Sand, go 
Northward, till you happen on white Sand mingled with lons ſtrokes, 
and then you are in the Channel. . 

If from Gzarga you Sail North North-eaſt in the Spaniſh Seas 
towards Vſhanr, and find your ſelf in Bo Fathom, you are 14 or Is 
Leagues off Vſhant ; but coming nearer you ſhall have 50 Fathom 
Water, and be 10 Leagues from V/hart;, but if you find the ground 
to be yellow ſhells, and little black ſtones, then are you towards 
the Seams, therefore you muſt with the Tide bear of Northward ; 
to ſhun Vſharr, until you find white Sand, -and things like Needles, 
for ſuch are the grounds of the Channel, 

Betwixt Vſhant and the Iſle of Baſe, when you ſail at 4 Fathom 
water, you are 4 Leagues off the ſhore, but by Night come no 
nearer than 25 Fathom. When you are 2 Leagues off Obverach , 
you ſhall find 25 Fathom depth, but 8 Leagues off the Sep Iles you 
have 55 Fathom. | 

 ALeague without the Rocks of Obverack,, there is a blind or 
hidden Rock: {o that if you were to fail upon a Board between the 
Fournes and Obverack, come no. nearer the-blind Rock than 40 Fa- 
thom, but Eaſtward you may ail in 30 or 25 Fathom. | 

If aShipfailing Weſt South-welt, and South-weſt and by Weſt 
off Silly, at 8 Fathom water, be found to be under 49 Degrees, 15 
Minutes of Altitude, ſhc is 26 Leagues from Land, and mutt go 

| F Eaſt 


| 
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Eaſt and by North, until ſhe get 66 Fathom Water, for then ſhe is 
in the Channel between Sily and Vſhant ;, and then if the be bourid 
for England, the muſt Sail more Northward, and between the Lands- 
end and the Lizard, ſhe ſhall have 55 Fathom depth, 


The Soundings and Grounds between Ireland, 
England, and Normandy. | _ 


T Hree Leagues without the Iſles of Dorſey near Ireland, it is45 
Fathomdeep : In.the Channel between Dorſey and Cape Cleer, 
15 42 or 43 Fathom, the Channel from Cape Cleer to Saltees, hath 
45 Fathom, but two Leagues off Ireland, it hath but 40; between 
Saltees and Milford, it is 44 Fathom deep, and between Lundy and 
Silly, is 33 Fathom : In the mid-way between Silly -and Milford, is 
44 Fathom, but North of Silly 4o and 42, and near England by the 
Lands-end, the Channel is 5o Fathom deep. 

Coming from Cape Fe#niſterre, Sailing North North-eaft, if you 
have 80 Fathom, you afe 20 Leagues off the Shore, and the ground 
is ſmall black Stones, with great red Sand : In the ſame Courſe, - 
when you haye but'60 Fathom, you are within 12 or 14 Leagues 
off the Shore, but ſhall not ſo foon ken Land as you think for : you 
ſhall a great while have 60 Fathom, being at the North-parts of the 
Channel about Silly : Between Vſhant and. S:ly, the Channel is 50 
Fathom on the South-ſide of Silly, the ground is ſmall red Stones, 
and fine white Sand : Over againſt the Lizard and Falmouth, four 
Leagues from the Shore, is 52 Fathom: Betwixt Foy and Phmouth 
Sound, in the Channel nigheſt is 60 Fathom : Between the Lizard 
and the Start, bear no nearer the Shore than 35 Fathom ; you 
may caſt Anchor in the Trade or Channel in 25 Fathom, and ſo 
you ſhall lie within the Foreland Stream; between Plimouth and 
the Sepr Iſles, in the midſt of the Channel 55 Fathom, , but four 
Leagues South South-weſt off Plimonth, is but 35 Fathom : South 
South-eaſt off the Mid-land of the Start, is 45 Fathow,-bar from 


thence 5 or 6 Leagues South-eaſt, is 54 Fathom; in the Channel 
between the Caskets and Portland, is 40 Fathom : And a League 
North off the Iſle of Alderney, is a Hole or Pit 80 Fathom deep, 
all the” reſt of the Channel between Portland and eAldernay, is of 
equal depth, viz. 40 Fathom ; When you are within __ 
ortlan 


WW 
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7 Portlandyour Sounding is 34 Fathom : And 2 Leagues off W:2ht 36 
* Fathom: Alſo 2 Leagues Eaſtward of Beechy, between Picardy and 
' Wight, the Channel in the nffdft is 38 Fathom : Between Winchelſey 
and Picardy, is 24 Fathom, the Shoalds between the Heads, called 

the Uronwenſand, or Ripraps, hath but 3 Fathom and an half : but. 

. on the South-ſide of it is 24 Fathom: And in all the fair way between 

Zealand and Dover, it is 24 Fathom deep. | | 


Depth of the North-Sea from the F oreland. 


| the Channel from- England, Foreland, and the Sands of Flay. 

ders, you have 24Fathom deep; but 3 Leagues North-weſt by 
Weſt, off the County of Zzerickze, called Bobreck, it hath but 
4 Fathom deep without the Shoald; the Channel of Zealand is 26 


' Fathom North-weſt off Harlem, 8 or g Miles within the Sea, there 
' beginneth a Shelf called the Broad Foxrteens, reaching along the 


Coaſt of Holland, to the plain of Ameland, where it endeth ; Over 
againſt Harlem or Egmont, is 13, 14,0r 15 Fathom, and the Ground 
is full of Oaſe, mingled with black Sand like Muſtard-feed : The ſaid 
Shelf hath 15 or 17 Fathom depth: Between Texel and Ulyland, 
where the ground is grols red Sand, 6 or 57 Leagues from the Shore, 
ſo there the Shoald is narrower, than it is toward the South-end of 
the Channel : Without the Shoald between Zealand and Texel is 26 
Fathom deep, as far as the Shoald which the Fiſhers call Dog-ſand. In 
the Channel of England-fide over againſt Yarmouth, is 35 Fathom, but 
againſt Flamborough and ScarboroughPoint, 38 Fathom, whereas the 
white Shelf called Dog-ſand beginneth, reaching into the Nortk 
Seas to the Channel of Holyland; this Shoald (where it is-within 
 Kkenning of Flamborongh Point ) hath but g or 10 Fathom; but 
' when in the ſame Sand you find 12 Fathom, then the Texelis from 
', youSouth-Eaft almoſt 3o Leagues; but when you come to 16 Fa- 
thom, then are you within 21 Leagues South South-Eaſt of Ulylard. 

' AShip that comes from the RF}, finding 18 Fathom depth, on 
the aforeſaid Sand, 1s then 20 Leagues South and by Eaſt of Uly- 
land, but at 22 Fathom you muſt then Sail towards the Vlye, South 
and'by ' Weſt, and South-South-Weſt; but if in this Channel of 
Holyland, '14. or / 16 Fathom'be found, then you muſt Sail South- 
Weſt, and South-Weſt by South, and then you come tothe Sche- 
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36 The Sea-man's Kalender; 
lingh;, but if in. Holyland Sound, you have 27 Fathom, then are: 
you altogether to-the Eaſtward of it: between-the' RF and the 
Dozger-ſand ,. the Channel is 26 Fathom , without the Channel 
Weſtward, it is 32 Fathom deep. | | 

A Ship that comes out of the Engl:ſh Strazghts, or out of Zealand; 
having at the Rf 24 Fathom, is from the Vaes in Norway 18 
Leagues North and by Eaſt; but having 20 Fathom, is but» x6 
Leagues from it North; and finding but 18 Fathom, is then 18. 


Leagues off.it North.and by Weſt: the Courſe from thence-to the 


Holmes, is 12 Leagues North and by Eaſt ; from thence to the Point 
of Scagens, is 18 Leagues North-eaſt by Eaſt : There is a Rock of 


i-Fathom' depth North-caſt, and North-eaſt. by Eaſt off the Hohnes, 
2. Leagues from ſhore.. 


Depth near Jutland and Ameland.. 


| ip the Sea near Futland, a Mile from Dodenbergh, is a Bank 
called Reif-horn, ſtretching-out:8. Leagues Weſt and by South, in 
{ome places but 3 Fathomdepth;. and in: tome places may be failed 
over, and become. a Road for a. North-weſt, .and a. North-wind in: 
20 Fathom. From Ameland: toward the: Sea, . the Ground is -grols 
Sand, red andÞlack mingled with ſhells, thence Southward in 16-Fa- 
thom ; Sailing:3. Hours, you ſhall come to the: fmooth- Sea of Ame- 
land, where the Ground is fine Sand with ſhells: - North from-Sohe- 
linghin 24 Fathom is fine white Sand, .and in:.8 Fathom-white and 
black Sand-mingled ;.. Ulyland hath white Sand- with ſhells and thin 
black Sand in 16 Fathom depth: from the Weſt-end.-of Uiyland is 
sreat red Sand mingled with-black like unto Muſtard-ſced : about. 6 
or-7 Leagues.for ſhore at: the Eaſt-end:of :Schelingh; to Sea-wards; 
at-18 Fathom; . is fine white Sand mingled with black, . having .in-.it 
things like Needles. Over againſt Bork, in the Weſtern Emes at 17 
or 18 Fathom deep; Land may be feen;- the Ground groſs gravelly 
Sand. At- x4 Fathom may Ameland'be kenn'd, but Schekngh at-16, 
and Ulytand at:15:0r 16 Fathom water. At the North Hock or Texel, 
Land may be ſeen at 16 Fathom, Hollandat 14 or 15: When you ſail 
within the Shoald called the Broad Fourteens, which" beginneth 
North-weft of Harlem, and ſtretched: along:the Coaſt .of | Holland, - 
te-the Weſt-end of Tylard, it is 7 or 8 Leagues from the Shore... 


Sounding 


io ba. 
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Soundmgs and Grounds near the Schaw: 
| Great League. Weſt and by North from the Schaw, is 35 Fa: 
A thom deep ; North North-eaſlt a great League off the corner 
of this Point, is 33 Fathom, and when the Point is North-eaſt.from 
you, then you have 17 Fathom. Between this Point and Leſor, 


 . the Channel is 20 Fathom deep, and the Ground like Clay or Dirt ; 


between Azhout and Waersverg , in the midſt of the Channel is 
22 Fathom water : Between Leſoz and Anhout, the Ground is fine 
and ſtony , near Waersberg to a Shoald of-17 Fathom deep : Be- 


tween Anhout and Coll is another Shoald of- 17 Fathom,. where 


ſometimes it is troubleſom like a Whirpool, 


Depths of the Eaſtern Seas. 


Etween. Oeland and Gothland, the Soundings are unequal '; 
ſumetimes of 20, ſometimes of 23 Fathom, . the Ground groſs, 


and black ſtony Sand like Peale - When the South-end of Oelazd is 


2 Leagues from you Weſtwards, you have 27 Fathom, where alſo 
you may Gauge water, but. when the Chappel of Sudernoordei 


beareth WeſtNorth-welt of you, then have you 31 Fathom, -and 


ground fit to Gauge water. Over againſt the Rock in the Fair way is 
52 Fathom, and a Clay Ground, but fit 'for Gauging : between the 
ener and the lefler Cartais 14 Fathom, under whichis a ſafe Road 

or Ships ; there is a Shoald between Houghbergh and Oftergard, 
24 Fathomdepth, the Ground great Sand, but hardly from thence 
can you ken Got#land out of the Top : there is alfo:to the Eaſtward 


another Shoald of 36 Fathom, which when you are paſt, you have 


more than 40 Fathom water: When the Point of Right is 3 Leagues 


South-eaſt from. you, then have you- 30 Fathom. ; but when it'is 
from you half a League South South-eaſt, you have but 15 Fathom, 
and the Ground is. white Sand; but when it- beareth Weſt a ſmall 


League from youz.then.you ſhall find 45 Fathom: Over againſt 
Heel, halfa League from the ſhore, it is almoſt 3 Fathom deep : the 
Road for Ships at Heel hath 25 Fathom depth: Between Afoan and 
Falſtenbourn is 14 Fathom depth: . Between Sread and Falſfienbour:: 


1n.the very Channel, is but. 12. Fathom deep : Near Falftenbeurn it 
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is full of Shoalds; but near Stead you have 13 Fathom water : be: 


tween Darck:riff and Southiomen, which is more Shoaldy, there is 


5s Fathom wanting two Foot, from thence toward the Sonrd it is 
{omething deeper than 6, 7, 8, 9, or 10 Fathom. : 


A Note of certain and moſt dangerous places in the Sea, 


7 2 principalleft and moſt perillous ef all is' the XMaeb-ſtream 
Well or Slorp, called the Mouk-ftream; which lieth/on the 
back-ſide of Norway in 68 degrees, on the North-ſide of an Iſland 
or Rock called Weeray. This Well draweth the Water unto it ſelf, 
during the whole Flood, ( which is the ſpace of6 Hours 12 Minntes) 
with ſuch an in-draught and force, and with ſuch a noiſe, through 
the tumbling and falling of the Waves and Streams one upon the 
other, that it is rather to wonder at, than to write of. So that 


. . Curing that time, within the ſpace of more than 2 Leagues round | 


about the Rock of fork (under which that Water floweth ) no 
Ship or other Veſſel may come near, for they ſhould to their utter 
deſtruction be drawn into it, and ſwallowed up; but all the time 
of the Ebb the Water is fo ſtrongly caſt up again, that no kind of 
Subſtance or Metal , how heavy ſoever it be, can there fink : So 
that our Northern Fiſhers at that time with their Jollen or Fiſhing 
Boats take many and ſtrange formed Fiſhes, which they draw into 
their Boats with Hooks and Lines, which they have ready laid for 
that purpoſe : For that during the Ebb, they cannot return into the 
Gulph, nor get under water by any means. _ 

The Northern People that inhabit about thoſe Rocks, do think 


that Stream paſſeth away underneath a part of Norway, under the | 
North-bottom in Eaſt-F:ndland, becauſe that in that place there is 


likewiſe ſuch. a Mzel-ffream, (though not altogether ſo ſtrong nor 
dangerous )where the like Fiſhes are taken,and the water in like ſort 


troubleſom, as it is underneath and above the Rock of ouch. 


Whereupon many experienced Pilots do call the faid”Slorp, The 
Navel of the Sea, which cauſes the courſes of the Ebbs and Floods 


about all the Lands that are on the North-ſide of the Equinoctial, 


as the moſt convenient place for that purpoſe, to ſpread the waters 
South, North, Eaft, and Weſt; that is to ſay Northerly, toward 
the Pole Artick, South Eafterly on the back-ſide of Ruſſia and Tar- 
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The Sea-man's Kalender, 39 
taria, and toward the Straight of the great South-Sea, called Mar del 


> Zur,wherein the Spirits of Iſlands (called Zo/lucca's) near the Equi- 


nottial are lying Southward the North-Sea of theſe Low-countries : 
As alſo on the back-ſide of Scotland and Ireland, towards the Spaxiſh 
and Arlantick, Seas, and towards the Northweſt beyond 1/land, to- 
wards Frobiſhers Straights, where it is thought the way unto Catay 


may be found. 


There are morever to be feared in the Weſtern-Seas, very dan- 


* gSerous Streams and Gulphs, as in the Race of Portland, where 


often-times happeneth ſuch turning and tumbling of Waves and 
Streams, that the Ships which paſs that way are many times in 
creat peril. ; 

"Moreover, the Race of Blanquert, between Normandy and the 
Iſles of Alderney, roareth and rageth, and ſo dangerouſly, that 


many Ships fall therein head-long, fo deep, that ſuddenly they 


are {wallowed up, and funk to the very bottom. 
The Race of Foxntney, is more dangerous than all theſe, wherein 
many ſmall Veſſels and Barques of Britany, and of other Countries, 


' areſuddenly deyoured and caſt away: And the entrance of the 
: Garronne, called the River of Burdeaux, between the Towers of 


Cordam, and the Southern and Northern Afes, is likewiſe very 
perillous, and many Ships do often periſh there, if the Pilots be not 


_ '$ﬆilful and well acquainted with the place. 


And therefore being the moſt full of danger, it behoveth each 
Pilot or Maſter, to have eſpecial knowledge thereof, and great care 


__topreyent the danger that may enſue unto them thereby. 
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P Tz Safeguard of Sailers, and the Pilots Sea-Mirrour, ſhewing the 


Difiagges and Courſes of the Eaſtern, Weſtern, and Northern Na- 


 vigation; as alſo throughoutehe Straights, the making the Lands, with 
' Marks forentring the chief Harbours of England, Ireland, Scotland, 


France, Holland, and Norway, with uſeful Sea-Charts : Books wery 
Uſeful and of ſmall Price, are ſold by William Fiſher , and at the Po- 
ſtern-Gate, near Tower-Hill; T. Paſſenger at the Three Bibles 0 
London-Bridge; R. Boulter at the Turks-Head ; and R. Smith ar 
the Bible 5 Cornhil; - The 
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The Four Terms. 


'Hillar, Term begins Fanuary 23, and ends February 12. 


'Eafter Term begins 17 days after Eaſter-d.y, and ends the Afonday 
| before Whitſunday. 


Trinity Term begins the next Friday after Trinity Sunday, aud 
ends on Wedneſday, -19 days after. 


Michaelmas Texm begins the 23 of October, and ends Novem- 
ber 28. | 
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A brief Explanation of the ſeveral Parts of this 
following Kalender or Ephemerides. 


"THe firſt Page contains an Almanach_ for 24 years to come, ſheyy- 
T ing the Prime, Epadt, Sunday-Letter, Leap-Year, and all the 
principal moveable Feaſts. 

'T he following Leaves ſhew the 12 Months of the Year in their 


order, and cach Month is divided into ſeveral Columns © or Spaces, 
which are alike in all. the Months. 


In thefirſt is ſet down.the Prime. 
" In the ſecond .is {et down the Hou 
Moon, for 19 Years following. : 

In the third, the Day of the Month. 


1n the fourth, the Sunday-Letter, whereby you may know the 
Day of the Week. © | : | 

In th2 fifth is ſet down the Names of the fixed Feaſts,. and other 
Days of Note, and in the void place between them is ſet down the 
time of the Sun-riſing and Setting at London. o | 

'Then followeth Four SeRions, each onE conſiſting of 3 Columns, 
where is {et down the Longitude and:Declination of the Sun in the 
Meridian of London, for the Years 1677, 1678, 1679, 1680. . 


Unto this Kalender is added the Gregorian: or Forein Account -for 
evcry Month. ">.< 


r and Minute of the New- 
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It, 


"Hereafter folldweth a moſt excellent, neceſſary, and compendions Kalen-| 
{ der, ſhewing the Prime, Epa@t, Dominical-Letter, Leap-year , 
and Moveable Feaſts for 21 Years, incluſively comprehending 
therewith rhe trae Day and our of the Afons ConjunRion or 
Change for 1 5 Tears to come, with the true place of the Sun, a 
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his Declination from the EquinoCtial, both Northwards an4 South 
wards upon every Degree thereof through the Twelve Months of 
the Year. | 1p 
The Engliſh Acconnt. | Forreign Account 
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February hath XXVIII days. 
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"March hath XXXI, days. 
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- Thiwfor E xample. 


The Suns place being 10 deg. of & or m, you ſee the CharaQees 


of & ormareat the top of the Table ; therefore find out 10in the 


firſt Column, and in the ſame line under &, you ſhall find 14, 52,18, 
that is 14 deg. 52 min. 18 ſec. for the Declination. 

But if you would know the Suns Declination, being in 10 deg. of 
& or =, then becauſe the Charatters are at the bottom of the Table, 
you muſt count the deg. upward in the laft Column, and fo againft 
10 deg. you ſhall find 17 deg. 48 min. 38 ſec. for the Suns Decli- 
nation. 

But if the Sun were in 18 deg. 15 min. of &, firſt you ſee by the 
Table, that the 18 deg. of &, hath 17 deg. 15 min. 42 ſec. for its 
Declination; and the 19 deg. hath 17 deg. 32 min. 18ſec. for its 
Declination : the difference between them is 16 min. 32 ſec. Then 
to find out by the Rule of Proportion, how much to allow for the 


15 min. (ay, if 16 min. give 16 and 36 ſec. what ſhall i 5 min. have? 


And you fhall find 4 min. 9 ſec. Then conſider by the order of the 
Table, whether this be to be added or ſubtra&ed. In this Example, 


itis to. beadded to the foreſaid 17 deg. 15 min. 42 ec. and ſo the | 


Suns Declination will be 17 deg. 19 min. 5 1 ſec. 

After this manner you may try the Tables of the Suns Declination 
in the Ephemerides;, or if need be, you may rectifie them for the 
time to come. But .in ordinary occaſions you may leaye out the 
ſeconds, unleſs they be more than 3o, and then you may add one 
to the min. for them. - 


The Uſe and Explanation of the former Ephemerides. 


T Heſe Tables are calculated only for 4 years, .and neither more 
L. orleſs, becauſe the Leap-year is ſo contrived to regulate the 
Suns courſe, that every fifth Jour the Sun returns to the ſame place 
it was before, without any ſenſible Error for many years together, 
So that thele Tables may very well ſerve for 20 years to come, only 
obſerving .the order of the years from the Leap-year, and taking 
that SeQion in the Kalender,which belongs unto them. 
.. And that theſe Tables may :laft the better and the longer, 1 
Gold 
K a be 


have calculated them now ſomewhat forwarder then they 
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63.  _ The Sea-man's Kalender. 
| be; they beingexaRly calculated for the years 1680, 1681, 1682, 
1633, by which means they will. ſerve theſe next 20 years, -(v3z.) 
from 1680, to 1700, without any allowance. For there will not 
be aboye 4 Min. difference in the Suns place more or leſs, any time 
theſe 20 years; which.makes but.a Min. and a half of difference in 
the Suns Declination. ( even where the Declination: is ſwifteſt.) and 
{ocan breed no-error of danger to the Sea-man in his Obſervations. 

But if you will be fo exact,. that you may the better know what 
' years theſe four Sedions of. the Ephemerides belong unto, and the 
Minutes which you muſt add or ſubtra& to the Longitude of the 
Sun, to make-theſe Tables more exact herein, obſerve this Table; 
. but I would wiſh you not to corre@ the Declination-at all, but ra- 


ther let it alone as it is, leſt for want of $kill and heed you make it- 


worſe: unleſs you do. it according to Art, by the Table of Declina- 
tions at the end of the Ephemerides.. _ 


' Leap-year |, Firſt,, - Second, , . Third, 


1680 COTS | ns  / PP 
. -k684. 1685. 1.686: - 1687. 5-45-68 Sub; 
| 1688 16389. -1690. | | 169 L IRAN = Þ | 
1692 1693 1694. . 1695 2:Add 
1696 1697 1698.- --. 1699. 2 Add 


ty ; 'T 0: find the Longitude and Declination of the Sun at.any. 
RE Ct time bytheſe Tables,, | 


Firſt, Conſider whether: itbe the firſt, ſecond, or third year after 


the Leap-year, (which. you-may know by the Table at the beginning 


_of the Ephemerides, or.in_this little; Table ) and accordingly, look 
"down that Se&ion which belongs thereunto, and in the Month pro- 
poſed, juſt againft the day of the Month, you ſhall have your deſite, 


« "If you would know the Place and Declination of the Sun the 


, 12 day, of April, 1683: Firſt you muſt note the'year 1685, 
'3s one of the third years-from the Leap:year, and therefore: you 
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"muſt [look down in that SeRtion for the Day of the Month, and _— 
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if you turn to the Month of Apr-/, againſt the 12 day of that 
Month in the aforeſaid Se&ion, you ſhall find that the Longitude of 
the Sun is 2 deg. 23 m. of T aurss, and the decli. of the Sun is 12 deg. 
19 min.. of North Declination. And this is the place and declination 
of the Sun not only this day of the year, but. alſo all the other years 
which are joyned with it in.the former. Table 1683, 1687, 1691, 
1635, without any ſenfible:difference, eſpecially in the declina- 
tion, which is the thing moſt neceſſary for the Sea-mar's ule. 

And thus with much facility you may know the true Longitude 
and Decli; of the Sun at any time, which is of very great uſe for-the 
finding of the Latitude of any place, and in worcing moſt other 
Concluſions of the Sphere ; as you ſhall ſee more in itsplace, 


T6 know the time of the Mons Change, Full, and Quarters. | 


TO. know the Day and Hour of the ConjunQion and Change of: 
* the Moon, firſt look into thefirſt Page of the Ephemerides, and 
- right againſt the date of the year, you ſhall find the Prinze or Golden 
Number, which you muſt remember, and alfo the Sunday: Letter for. 
that year ;/ then turn to-the Month.in which you would know the 
Change of the Moon, and look out the Prime number in the firſt Ce- 
lumn, and by it in the ſecond Column you ſhall have the Change-+in 
hours and min. which hours and min. you muſt always reckon. after 
Noon : then in the third Column you fhall have the day of the. 
Motith;” and by the fourth'you may know the day of the Weck.. 
| . For. Example. | 
en 1681, I would know the time of the New Moon in Faly; 
In the firſt Page of the Kalender, I find that the Prime is 6, and the. 
Sunday Letter G, then I turn to the Month of Fuly, and I find out the 
Prime 6 in. the firſt Column, and it ſtands aff againſt the 19 day, 
which by the Sunday Letter you may lee ts Thurſday ; now for the 
time of the Change this day, in the ſecond Column you find 4 hours 
51 min. which you mult always reckon to be after Noon. So that in 
the.year 1677, it is New. Moon the 19 day of 7uly, being Tharſday, 
at 4 of the Clock and 51 Min.. Afternoon. | 
-11-Here you muſt note, .that if the, hours and mjnutes of the Change 
+ be above. 1,2,.then the: Change. 1s the next day in the Morning, 
according to ordinary account; but this way is altogether uſed by 
be |  ,, the. 


Ms 
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- 1 Deg. o Min, 


the Aſtronomers, who begin the Day at Noon, and after a little uſe 
by this Table you may readily underſtand it. Forfirſt ——— 
I, 2, 3» 4s 5s 0, 72 8, 9,10, 11, 12 hours at Noon, &s the common 
reckoning. Then, | 
13, 14,15, 16, 17,18, 19, 20, 21, 22, 23, 24, is all -one with 
Ty 2, 3» 4, 55 6, 7, 8,9, 10, 11, 12 next Morning. 
 Orelſe ſubtra&@ 12 hours from the Number, -and the Remainer is 


the time of the day next Morning. 


Thvs the ſame year 1677, the Prime being '6 in the Month of 


May, the Moon will co 20 day, at 22 hours 27 minutes, 


Afternoon, that is, at 10 of the Clock, 27 Minutes next Morning 
on the 21 day being Monday. 

And thus you may find the time of the Quarters and full Moon 
by having the New Moon. 


| If you add theſe days. box. min. 
For the firſt quarter, I ST 
For the full Moon, ” 14 18 22 
:For the laſt Quarter, 23 3-33 
And the whole time from Moon to Moon, is 29 12 44 


Thus you ſhall have the Change of the Moon and Quarters, ac- 
cording to her equal motion, which will be beſt, conſidering the 
following Concluſions, though it differ a few hours from the time 
of the New Moon. I, 


heed Mt. to. ——— 
_ EE Y —__ 
———_ La ” 


— —— 4 


To know what Srgu the Moon i 7, 


TO this purpoſe you muft remember, that the Twelve Signs are 
thus numbred by Afﬀrologers. 
Aries, Taurus, Gemini, Cancer, Leo, Virgo, 


© 1 - Se a. 6 
Libra, Scorpio, Sagittarius, Capricoris, Aquarius, Piſces. 
6 7 8 £ 8h 10 11 


"HEH 

Now at the Change, the Sun and Moon are both in one Sign and 
Degree, which in the former example of the New Moen the 12-of 
Fune, is 1 Deg. of Cancer ;, for that is the place of the Sun, according 
to the Ephemerides, the which you muſt ſetdownthus, ——1 Sign, 


A 


AT able Pervieg the Moons mott- 


on in Signs, Deg.and Min. for 
every Day and Hour of her age. 
F-.18. D. AM DA 
1f O 13 11 | 1 
Wo 239 21} 23 
3] 1 09 32 3 
at 1 22: 42 4 
g-2 09-33. 4. I 
6 2 10. 03 6 
M7.3:02 I4+ | 7 
8] 3 " ax] --5 
9g] 3 20 35 | 9 
ic| 4 11 46 | 10| 
I 1 $24 50 Ll 
12] 5 Od O7 —12 
= 13] 5 21 15 |-13 
'© 14] 6 04 28 [2 14| 
EZ 15] 6 17 39 | 15 
= 16] 7 00-49 |16 
o> TI I4 OO L7 
i '$ n Ny. Il 5 18 
= 19 8 Io 21 © I9 
£ 207-3 23 32 S 20 
> 21] 9 OO 42 21 
© 221 9 19 53 | 22 
*-" 23110-03 03-143 
24|[10 16 I4 | 24 
25j10 29 25 
26111 12 35 | 
27]11 29 46. 
28] © 08 56 | 
| an, 22 07 | 
9 : | 
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Ow by this Table, knowing 
the Age of the Moon lince the 
Change , you may ſee how much 
muſt be added to the place of the 
Moon that ſhe then was in, and if 
it ſhall come to more Signs than 
12, you muſt caft 12 away, and 
that which remains, will ſhew the 


| Sign, Degree, and Minute the 


Moon is in. 


For Example. 


Suppole you: would know the. 


Moons place the 19. of June, at 


Noon, Anno 1675; the Change: 
gl Was the 12 a G4 at 8 Hours at 


Night. Therefore the 19. day at 


Noon, the Moon is- 6- days 16: 


Hours old. 

Now the place of the Sun and 
Moon at the Change was, as was- 
chewed before, . Szg.Deg. Min. 

3. 01-0; 
The Moons 
motion for 6> 3-19-73: 
Da Sg 1s w——_ 
and for 16 hours,, © 0o8 47 
The Sum is « 28 $0 


That is, in 28 Deg. 50 Min. of Yr, 


. Or elſe you may multiply the 
Moons Age by 2, and divide the 


Produ@t by 5, and the. Quotient- 


will : 


> 
BY"? Pap hn, at bs wt 

© $ * I X + " 

| - TATE : rs he dk n RR 

t ator ho 5 
q hg c y 
kv *.2 ye a Laid 2, 
\ " o 
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A T. able ſhewing the time of the will ſhew you how many Signs, ant 
ag coming to the Sonth by the Remainer ſo many x Fon. na 

her age. > eecs as the Moon is gone from that 


H. AM. VA Sign and Degree, where 
« tl 
— at that preſent rime. ta 


10. 480 - 1 | 2 
2 + 36 2] 4 hi. | 
13 0 v1.81 —_ xi 
; : : I5 4 8 | -* The Uſe 4 of this T able 15 ſach : 
03] : 5 IO | ; 
#4 > e3l 6 | 42 Rowing as before, the time of 
| 7 FF 41 7|14]8 t pgs Moon, you may eaſily 
6 Z 30 8 | 16 yon 1er age any day at Noon in 
9 78 19] 9 18 | the Days and Hours. | 
10 8? os| 10 | 20% Then ſee what time is allowed for 
— 56,4 ir | 2s the Days, and after for the odd 
> 13 10 34ls +] Laſtly, $ ve 
Z 13 10 34/7; 13 | 26 y, See how many Minutes is 
- 14 11 23 ©' 14 | 28 - be allowed for the time, and the 
'S t5 TO 7 is | 30 [um of all will be the time of the 
ha ” 1: 40 2 16 | 32| Moons coming to the South, 
2 3 17 | 34 
= 18 I 49 z 18 36 For Example. 
S 19 2 359 1! 38| 
S 2D 3 268 20 | 40 Suppoſe the Moon be any da 
y ay at 
ay 2 L479 > 21 | 43 Noon 10 Daysand 8 Hours old, the 
ND 22 58 03/9 22 | 45 Fable will ſhew firſt, : 
23 s 2. 53] 23 | 47 For the 10 Days 8 Hours 8 Min. 
4 6m 41] 24 | 49 For 3 Hours © 16 
25 7 10 OO Which is 8 24. 
w 9] Now 8 Hours 24 Min, require 
28 9 59 : - 
29 10 45 All which is the time 8 _ 
| I 
0-41 34 of the Moons coming to the Sorch. 


Or 
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Or elſe yor may do this by the Inſtrument, Page 9, thus: Turn 


the moveable Circle, fo that the age of the Moon may be upon the 
North or South, Point of the Compaſs, and the 1:dex will ſhew the 
_ time of the Moons coming to the South. 

Or elſe by Arithmerick,, multiply the Moons age by 12, and di- 
vide the Produdt of 15, {o the Quotient will ſhew the Hour of the 
Moons coming to the South and if any thing remain, multiply itby 4, 
and thrat will ſhew the min.to be added to the hours of the Quotient, 
and ſo you ſhall have the time of the Moons coming to the South. 

This knowledge of the Moons coming to the South, is very ne- 
cefſary, for many purpoſes. For firft, hereby you may know the 
time of High-tide at any place, as is fhewed before. 

Secondly, Knowing the time of the Moons coming to the South, 
you may know the time of the Night by the ſhining of the Moon 
upon a Sun-Dial. Thus: C2 | 

Obſerve by a Sun-Dial, as if you would ſee what a Clock it were 
by the Moon, and obſerve how much the ſhadow of the Moon doth 
either lack or is paſt the 12 upon the Dial: for ſo much it doth want 
of, or is paſt the time of the Moon coming to the South. 

| rn For Example. 
| Suppoſe as before, the Moon did come to the South at 8 Hours 
41 Min. Afternoon ; and the ſhadow of the Moon upon the Dial 
were at to, this wants 2 hours of 12; and therefore it wants 2 hours 
of $ hours 4.1 min. ſo that it is 6 ofthe Clock and 40 min. But if the 
ſhadow of the Moon had been at 2 upon the Dial, then you mult 
haye added 2 hoprs to the Meons coming to the South, and ſo it had 


been 1p hours 41 min. at Night. 


þ * 


 _ Apain, by the time of the Moons coming to the South, and the 

place of the Moon in the Zodrack, you may*know the time of the 
Moons rifingand ſetting, as thus; knowing what Sign and Degree 
the Moon is in, as before, look out when the Sun is in that Sign 
and Degree in the Ephemerides, and right againft it in the proper 
Column, you ſhall figd the time of the Suns ſetting, when the Sun 
is.1n that Sign 'and Degree, this time is half the Diurnal Arch be- 
longing to that Sign and Degree of the Ecliprick, which being 
added to the. time of the Moons being South, it will ſhew the 
eo of e Moons Tetting; and if you ſubſtrac it frog the Moons 


ow + © Y 
OE g 


vuth, it will ſhey her riſing. 
L 


For 
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DN, a .... For Ex-mple. EO | 
. Suppoſe the Moon bein 10 Degrees of Tawrus, and the. time of . 
her coming-to the South at 10 of the Clock at Night. Firſt, I look 
when the Sun is in Degrees of T azr#s, and that is the 20 of April, 
and the time of the Sun-ſet that day is q Hours, 18 Min. this added 
to 10 Hours, the time of the Moons being South 17 Hours, 18 Min. 
which is 5 of the Clock ang 18 Min. next Morning, for the time of 
the Moons ſetting ; likewiſe-this ſubtracted from 10 Hours , there 
remains 2 Hours, 42 Min. the time of the Moons riſing. 
To find the length of the Day and Night. | 
IM the fifth Column of the Kalender (among the fixed Feaſts) you. 
have the time of the Suns riſing and ſetting, by which you may know 
the length of the. Day and Night :. for the Hours and Minutes of the 
Suns-riling being doubled, gives the length of the Night, and the H.. 
and M. of the Suns-ſetting being doubled, gives the length of the day.. 
How to uſe the Suns Declination, thereby to find out the 
Elevation of the Pole. 
ÞF O find ous the Altitude or Height of the Pole in any ſeveral La- 
titude, viz. How much your Pole israifed above your Horizon 
in Deg. and Min. It is neceſſary, firſt, to take by Obleryation the 
' Meridian Altitude of the Sun, which Meridian Altitude is known by 
taking the height of the Sun that Day, in which you would obſerve 
juſt at Noon,at which time the Sun.is higheſt, being thenalſo upon the 
Meridian.: which found,note it down in Paper or Slate: then knowing 
the Year of Our Lord, with the Month in which you are, and allo the 
Day of the Mon. look in the Kalender before ſpoken of, for the Mon. 
and Day thereof, and right againſt the faid Day of the Mon. toward 
the right-hand, under the title Ss dec. you ſhall ſee the ſeveral years 
which the faid Table of Decli. ſerves for. If it. be the Leap-year, look 
in the laſt-of the ſaid 4 Tables, under the title Zeap-yeer. If it be the 
firſt after Leap-year, then reſort tothe firſt of the {aid Tables under 
the title F:r/?, and fe of the ſecond and. third, and after thoſe 4 years 
are paſt, come back again to the firſt, and proceed as youdid before : 
then (as Iſaid) having found out the Mon. Day, and Year,dire& your 
. Eye down toward the foot of the Table, in:the Table which ſerves. 
for the Year propoſed, till. you. find a Number. making a right Angle 
with the day of your Mon. or more plainly, look what Number in the 
laſt-Col. of your Year is right againſt the Day of pc; - 57 
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Numbers are the Decli.for the Day defired; and there being 2 Num- 
bers in the ſaid Column, the firſt are Deg. the other Min. then regard 
alſo whether the Sun hath North Declin. or South Declinat. which is 
ſet down between the ſeveral ſpaces: Where by the way you ſhall 
note, that from the Suns entring into Aries, which is about the 11th 
of March, till his entrance into Libra, which is about the 13 of Sep- 
temb. He hath North Decli. and from the ſaid 13 of Sepremb.'till his 
entrance into Aries again, South Declin. the ſaid Declin, increaſing 
according to the Suns progreſs through the Signs from his entrance 
into Fries, till his entrance into Cancer, and decreaſing from Cancer 
to the beginning of Libra, then increaſing from Libra to Capricorn, 
and decreafing from Capricornto the end of Piſces, and beginning of 
Aries, Tanrm, Gemini, Cancer, Leo, and Virgo, be Signs having North 
Dechi. from the Equino&tial Circle : and Libra,Scorp. Sap.Capr.Aqu. 
and Piſces, Signs having South Decli. from the Circle : Then knowing 
( as I have ſaid) the Merid. Altit. of the Sun, the Decli. of the Sun, 
and whether the Sun hath South or North Declination; as theſe three 
things are always to be conſidered inknowing the height ofthe Pole. 
If the Decli. be North, fubtra& the Decli. from the Meridian Al- 
titude. the Remainer is the Elevation of the InterſeQion, or cutting 
. of the EquinoRQial with the Merid. above the Horizon : which in 
common terms is the Elevation of the EquinoCtial above the Hori- 
zon, which height of the EquinoQial taken from go, leaveth the 
height of the Pole, or the Latit. of the place of your Obſervation. 
But contrariwiſe, if the Sun hath South Decli. add the ſaid Declina- 
tion tothe Merid. Altit. the ProduC is the height of the Equino- 
Qtial, which likewiſe taken from go, leaveth the height of the Pole. 

Example. 

Tobſerved the 11 of Fare. 1660. in the City of Londor,and found 
the Merid.Altit. ofthe Sun to be 62 Deg. and the Declination of the 
Sun N. 23 Deg.32 Min. Now being that the Deel. was North, I'ſub- 
trated it fromthe height of the Sun at Noon; the Remainer was 38 
Deg. 28 Mint heightof the Equi. that taken from 93, leaves 51 
Deg. 32 Min. for the height of the Pole, or Latitude of Londoxe, 

is Rule'ts to be underſtood when you are between the Equin. 
and the N. Pole, and'the Sun to the Southwards of you : But if you 
ſhould be between the EquinoQial and the South-Pole, and the Sun 


North from you, then you muſt work contrary ; for then-if the Sun 
at hath 
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hath South Declination, - you muſt ſubtra.the Declination from the 
Meridian Altitude 4 and if the Sun hath North. Declination, you 
muſt add the faid Declination to the Meridian Altitude, 

Cl | As for Example. | 

Being at Sea to the Southwards of the Line the 4th of Zanuary, 
1676. {uppoſe you obſcrve the height of the Sun at Noon, and find it 
t6.be 66 deg. 24 min. then you ſhall, find the Declination to be 21 - 
deg. 18 min. ro the Soutbwards, which ſubtra&ted from 66 deg. 24. 
min. the, Meridian Altitude leaves 45 deg. 6 min. for the height of 
the Equinoctial : That taken from 90, reſt 44 deg. 54. min. for the 
height of the South Pole above the Horizon. 
- . Again, ſuppoſe that being at Sea the 10 of May, 1676. and ob- 
ſerving the Sun, you take the Altitude at Noon 60 dep. 30min. and 
hisDeclination then is 20 deg, 15min, Northwards,; but then not 
having obſerved long before you know not whether you are tothe 
Northwards ofthe Equino&tial, or to the Southwards of the Line.: 
to know which, ſet the Sun-by your Compaſs, and mark which way 
the ſhadow of the Sun ſtreeketh ; for if hecaſteth his ſhadow the ſame 
way that the decli. is, then is, the Sun betwixt, the. EquinoGtal and 
you, your ſelf being alſo the ſame way that the Suns declination 1s, 
and therefore {ubtrafting the decli. 20 deg. x4. min.:from 60.deg. 30. 
min. the Meridian Altitude reſts 40 deg. 16 min. the height, of the 
Equi. the Complement whereof 49 deg. 44 min. is the Elevation of 
the-North Pole : But if the Sun caſts his ſhadow contrary to his de- 
clination,that isto ſay, it having North FRxnuMary < 1," ZE gocth 
Southward ; or having South declination, it:caſts his ſhadow Narth- 
wards: Then either the Equino&. ſhall be betwixt you and the Sun, 
or you in the EquinoQial; or elſe you ſhall be betwixt the Equi. 
and the Sun : Which to know, add the Declination and the Meridian 
Altit, for the day-propoſed together : If the ſum of. the addition be 

loan 99.deg. ſamurh as it wanterh of go deg. ſhall you be diſtant 
fromthe. Equin.::that way. that the ſhadow firecketh ; [fit be juſt 


_ 


g0 deg..then axe you under the Equi. Again, if your {aid Merid. 
Altitude and Declination added, paſſeth.go deg. = fo much as is 
oyerplus you ſhall be from. the Equi. towards the Sun, and then alſo 
hall you be between the,EquinoRial and the: Sun,; and: if; you find 

(he: Sun to, be 1p your, Zenith, 1p much as is the declination ſhall you 
| he-from the Fquinoſtial that way, thap the Sun declineth - By whigh 


reaſon 


A 
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reaſon if the Sun be.jn your Zeb, that is go deg. high, and hatti 


no Declination, then are you under the EquinoRial. 
How to appropriate the T ables of Declination to any other Meridian, 
Here is in the oft uſing of the Suns Decli. one principal thing to 
be conſidered, which is, that a Table of Decli. made for any 
_ particular place, doth not ſerve generally for all places, but only for 
Juch places as have thelike, or near the ſame Longit. 1 he reaſon is, 
_ becauſe that the Decli. is calculated according to the true place of 
the Sun at Noon, at which time the Sun is upon the Meridian at that 
place for which the ſaid Tables are made : but you muſt note,that the 
Sun doth not come to the Merid. in all places at a like time, although 
that in all places the Sun being upon the Merid. makes the middle of 
that day. But for every 15 deg. difference of Long. between any 
2 places, the Sun comes {ooner or later to the Meridian, by fo many 
hours. So that ifa place be 15 deg. to the Eaſtward of the place pre- 
fixed, then the Sun comes fooner to the Merid. by an hour; and if it 
| be 155 deg. to the Weſtwards, later by an hour. And ſo conſequently 
more or leſs, according to the difference of Longitude. By which 
reaſon, in what part of the World foever you be, you may work for 
the .decli. of the Sun in that .place by the proportional parts of 24. 
hours declination to the hours of thedifference in Longitude. 
Exam. Being in Braſilia(a part of the Weſ#-Inates the 10 of April, 
1660. whole Meridian is diſtant from the Merid. of England to the 
Weſtward about 45 d. which is 3 hours of time, that the Sun ſhould 
come to the Meridan later there than at London where the Table is 
.made: For when it is-1 2 a Clock here,it is but 9 there;and being noon 
there,itis 3.a elock here. Therefore to apply this Table to that place, 
I find the decli. for the day aforeſaid, under one Merid. to be 11d.55 
 m.at noon, and: by reaſon that when it is 12 a Clock in Braſilia, it is 
then at Loney 3 hours paſt. Therefore by the irule of proportion, 
Lieek what declination the Sun hath at 3 a Clock in the afternoon, as 
followeth ; I rake' the difference of the decli. between the day afore- 
laid, and thenext following, which is 20 min. then I ſay, by theRule 
_ of 3, if 24 hours give 20 min, whar gives 3 hours, the time of the 
difference in Longitude ? Fact 2 min. and 30 ſec. which ( becauſe 
SAT: 23 increaſes) I add to the number of the day propoſed : 
{01 conc]ude, the declination of the Sun to'be the 10th of Aprilat 
Noon in the Kingdom of Braſilia, 11 deg. 57 min, and a half. 


b 


Again, 
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Again,the day and time aforeſaid in the Bay of S. Sebaſt;an,whoſe 
Longitude is 58 Deg. to the Eaſtward of London, anſwering near to 
fonr hours of time, thewing that the Sun comes ſooner to the Merid. 
in the Bay of S. Sebaſtzan by 4 hours, than at London, by which reaſon 
the Declination ss leſs there then at London, becauſe the Declination 
doth increaſe ; for if the Delinationdid increaſe, it would be more 
there than at London: and to know the Declination of the Sun in the 
Bay aforeſaid, I take the difference betwixt the Declination of the 
10 of April, and the Declination of the Day next before, being 20 
Minutes. Then ( 1fay ) if 24 Hours give 20 Min. what 4 Hours ? 
Facit 3 Min. 20 ſeconds, which dedutted from a 11 Deg. 55 Min. 
the Declination of the Sun the 10 of April aforeſaid at Londen,leaves 
11 Deg. 51 Min. 46 {econds. The Declination of the Sun at Noon in 
the Bay of S. Sebaſtian, being that when it is 12 of the Clock there, 
it is but 8 a Clock at London, or in any place having the ſame Longi- 
tude: Becauſe this appropriating of the Declin, to any other Merid. 
is ſo neceſſary ; I have firſt in the Kalender ſet down the daily dif- 
ference of the Declination between the two Se&ions in either Page, 
which will indifferently ſerve for both 5 and I have: alfo added this 
Table of Proportion, for your more ready finding how much you muſt 
- add-to, orſubtrat from the Declination in the Kalender. The work 
is the ſame as inthe former Example, only this Table will fave you a 
ſabour in working by the Rule of Three, and fo needs no further 
Example. 


AT able to proportion the Suns Declination to any time of the Do orto 


any other Mevidian : 0 be daily difference of the Decl ination being, 
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_ How ro obſerve the height of the Pole by the Stars. 


; of ra working thereof by the Stars to find the height of the Pole, 
& isallalikewith the working thereof by the Sun; for if you 
obſerve any Star upon the Merid. look in the Table of fixed Stars for 
the name of the Star which you obſerved , where you ſhall find his 
declination, either North or South, and the right aſcenſion thereof in 
deg. and hundred parts, and having taken the Altit. of any Star upon 
the Merid. you have nothing to mark in the Table of this, but the 
Declination, which if it be North, take the Declination of the Star 
from the height thereof : The remainer taken for go, leaveth the 
height of the Pole : But if the Star hath South Declination, add the 
Declination to the Altitude taken, and the Produc thereof taken 
from 90, leaves the height of the Pole. Allo to find the time of any 
Stars coming tothe Merid. is ſet down after the Tables of the Suns 
right Aſcenſion ; but for the firſt Day every Month, you haye it in: 
the Table of the Stars. 
: Example. 


The 25 of November, I obſerved a Star of the ſecond bigneſs in the: 
wing of Pegaſus , 'or the Fly:mg-horſe, about 8 of the Clock in the 
Evening, and found the Meridian Altitude thereofto be 5 1 deg. 52 
min. and inthe Table of the fixed Stars ,. I. find the 1aid Star to have 

13 deg. 24 min. North Declination : Which taken from 5 1 deg. 4.5 
min. the height obſerved, leaves 38-deg.. 28 min. the height of the 
EquinoRial, the Complement whereof 51 deg. 32 min. is the height 
of the North Pole at. Londen. 

And conſequently for all. alithoſe , whoſe Declinatioa is taken 
from the EquinoQial: But for thoſe.Stars which are-any. thing near 
tothePole, whole diſtance or declination:is-counted from the Pole, 
their.working is thus: You muſtnote, that. that-being far to North- 
wards, ſome of thoſe Stars will be twice upon the Merid. v:z.. Once 
above the Pole, and once under the Pole::. Therefore.if. you. obſerve 
any Star upon the Meridian under the Pole, .add the diſtance: of the 
{aid Star from the Pole to your Altitude obſerved, the total is the 
height of the Pole : Butif you oblerve any Star upon the Meridian 
above the Pole, ſo much as is the diſtance or declination of the ſaid 
Star from the Pole, you mult take fromthe Altitude taken. the xe- 
mainer.is the height of the Pole. Fm 
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. As for E xample. ig 
1f at London you obſerve the former Guard Star beneath the Pole, 
upon the Meridian, you ſhall fand it to be 37 deg. 16 min. to which 
if you add 14 deg. 22 min. the diſtance of the 1aid Star [from the 
Pole, the total is 51 deg. 32 min. the heighth of the North Pole at 
London. Again, the fame Star obſerved upon the Meridian above 
the Pole, is 65 deg. .54 min. from which 14 deg..22 min. the di- 
ſtance aforeſaid taken, leaveth 5 1 deg. 3 1 min. as before. þ”> 
Notez,- that being far Northward, thoſe Stars between the Equin. 

and Tropick of Caxcer are beſt to obſerve; and. being between the 


faid Tropick and the ſaid Equin:thoſe Stars above the Pole are fitted 


for obſervation ; and for thoſe. that travel far beyond the Line to 
the Southward, the like order muſt be kept by the Stars between the 
Equinodtial, and the Tropick of Capricorn, and thole that are near 
the South Pole. Of the North Star. 
\'V4 \/ Hereas the N.Star being very near the Pole,&(by report) 
is of moſt Sea-men made ule of for obſervation in our Nor- 
thern Navigation, conſidering the great uſe that hath been made 
thereof, there hath formerly been 2 Tables ſet forth for this purpole ; 
the one after a more general way, as ſuppoſing little or no diff. in an 
Latitude; the other with ſome allowance for the difference of*the 
height of this Star in ſeveral Latitudes;which though itbe not much, 
for it is but 3. min. in the Latitude of 40 deg. and but 4. min. in the 
Latitude of godep. and but min. in the Latit. of 60 deg. (which is 
as far as theſe obſervations can well be uſed) yet this difference is not 
to be neglected, and therefore here I have joyned both the Tables in 
one, having corrected them according to the true Deelination of this 
Star from the Pole, for the year 1560, which is 2 deg. 30 min. 

But herein take {pecial notice, how you muſt reckon theſe Points 
of Compaſs, which in the old Tables was not well dire&ed, for the 
reckon the Points of the Compaſs upon their Notturnals, juſt as they 
are in the Figures of the Compals, Pag.g. which though it ſhews the 
true Poſition of them, as it lies flat, yet is very falſe and abſurd 
when the Inſtrument is held up for obſervation. ' 

Therefore in this Table I begin at that part of the Merid. which 
lies dire&ly under the Pole, which may moſt probably be called the 


North, proceed point by point,as the Guard and the other Stars 


make their revolution about the Pole, aſcending froth this toweſt vr 
OO, | _ Nort 
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* NorthPoint ofthe Merid..tothe North-eaſt, and ſo to-the:Eaft; and 
from thence to:the South-caſt, and fo tojthe S.or higheſt Point of their 
aſcending, .being direed overthe Pole : From this South or higheſt 
Point they deſcend again by the W. and foreturn to the N. again. 
Yet becauſe ſome have fcrupled hereat, being uſed to the other 
way,. I hayealfo in the laſt ColumnA4et the Points of the Compaſs 
according to the old way, ſo that you may ule which you find beft. 
.: Laſtly, take. this asa general Uſe to. guide you, and toprevent miſ- 
takewthat thefirſ of the-Guards of the little Bear which is inthe Star 
you are to obſerve,-is almoſt in Oppoſition to the Pole Star-: fo that 
when the Guard-ſtar is under the Pole, then the Pole Star is above the 
Pole; and wheh the'Guard-ſtar is above the Pole, then the Pole-ſtar 
is under the Pole {0 many: Deg..and Min. as the Table ſhewsyou. 
.-. The uſe of the Table'is thus, when you would abſerve:the Altit.of 


the North-tar,; mark as near as you may: (or rather obſerve with a - 


No&tyrnal made on purpoſe) upon what: Point of the Compaſs the 
formerGuard of the little Bear'is (reckoning the Points ofthe Com- 
pals therereon, according tothe foreſaid rules) and if the {aid ſtar be 
ot juſtypon.a-full point-of the Compals, then ſtay alittle longer; till 
_ it-come to-ſome one of them,ang then obſerye the hejght'of: thePole- 

ſtar asexatly as you can.Then by the way of yourſhip, knowingwith- 
18 a Deg. or-2 whatLatit. you are in,conſider which of theſe Latit:ſet 
down-in-the top of your Tabte, is that which you are neareſt to, and 
uſe that. ':And now-if you find the-point of, the. Compaſs which the 
Guard-ſtar is.ypon;in the firſt Col. of the Table, in that very line un- 
der-the the Col.of your;Latit.you-ſhall find how-many Deg. and Min. 


the Pole-ftar is either above or below the ole ;, according to the di- 


redion of the laſt- Column of the Table,: which you make ;uſe of. If. 
the.ſtar be any thing above” the- Pole, ſubtra& the number in the 
Table, from the height of:the ſtar obſerved: but if the ſtar be under. 


the Pole, then add the number found in the Table tothe height ob-. 


ſerved; and ſo youſhall have the trueheight of thie Pole./; _ | 
without having anyreſpe tothe Lat.).you ſhall ſee the 


» } v us 


But 
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: But if youwill be more exatt, andihave- refpe& to the Latirode 
which you areD, which you may ſuppoſe to be about 50 oy: wow 
look in this Line of North-caft forthe Column under FO, - there 

you ſhall find that the Pole-Star is onely y 5L Min. above the Poleand 
this ſubtracted from the foreſaid height: of 50 Deg. ſhews the true 
Latitude to be 49 Deg. 25 Mi. which differs 4, Min, from ary for- 
mer 5 and is 10 much the more exaR. 

But if the Guard Star had been [South-weſt,. then the Pole Star 
gens {5 pore (or more exattly.) 44 Min..under the Pole, which 

being added to the height 50 Deg. the Latitude ſhould be- oDeg. 
39'Min. or more —_ 59 Deg. 44 Min. 

.And now having m lain unto you the Uſe and Profit of the 
{aid Tabley-it being ingees ſo- neceſſary and commedions for- the 
Mariners Uſe as any Rule whatſoever : It reſteth now-to ſpeak ſome- 
what 'more particularly of 'the other fixed Stars ſet down in- the 
Table following, wherein are in 'the firſt Page 12 Columns, the 
firſt is the Number of the Stars which are 65, the. ſecond i their 
Names, the third is their Magnitade; either the firſt, ſecond, or 
third Alegritades, the fourth 1s their Right Aſcenſins' in Degrees 
and hundred parts, the fifth is the | bees of their Afeen- 


«7 1or an hundred years, the ſixth'is theit Arborartr. Se. and 
the ſeventh'is the name of their Declinarions;, S. ſignifying 
Sb and N. ſignibeth North, the eight is the Difference of their 
Declmarzons for an hundred years;, the ninth ſhewerh whether their 
difference of Declination be: to be added orſubtraRted ;' A 'ſignify- 
ing't0add, and S'tofubttat; in the renth'their Right Aſcenſion 1n 
Hours, and an hundred parts for the wp ae Hour of the Night 


at any time : In the two ER Colunins, and fo alongover thefecond 
Page at the top of the Column, are the Names of the Twelve Months, 
ander them in the Columns of every Month are the Hours, and 
an hundred parts of an Hour, "that any-of thele Stars toine'to the | 
Meridian the fuſt Day of every Moth : the letter 2£-ſhews we 
Nour to be between Mudbig ht and Noon ; 'and the fetrer A; | 
the Hour to we deli :Noon and Midnight. Next-after' 1 
Table of the _ follows a Table of the Complement of the bits 


ny ;/ion,, in Hours an hundred part 3 we Uſe of which 
ws after the Takes. RT | - 


AT 


The Sex-man's Kiletider, | 


ny Table of the North tar. 
'L rirut Es. 


22q To 


qunoS 29 


Tmpwore 2q1 Jo 4479 43dd4n 49 


1 49 | 5 


5I | 60 | 
{D.M. D.M.D.M. 
O92 


> of 


$1 


20]l 
©1]0 FVÞ| 


= 


2n09/ 


C7 


* | *Ofe 294 


— 


*270q 291 2fogy 


4 I __—— 


; be ue -» ; ; iz] 
Forthe Year 1166048 
, SI 

—B 


* 
. 
= 


15 


. s 
£ + 


"IS q r, 
; 451 US - — i 
© 


: L £4 - -4187 5444 "OY > od Wy : . 
23 ma Ohm 7 $2 — Lage : "oy" : Ys : 
* | p ” 
he- | —_— 
FR . oy .- »% M wo 7 * : 
& % ,- 3 F * Þ n 44 2 h Bn %_ 
o « a F . 4% - 4 FA (NR 
FR MA TT DE TMLT_T END 5 _ PE ww - , 
_— ' k . : 
# S . 4 F ' 


a 2 


$:.;] 
&f 


\ 


— 


T7} Names; 
| | 


| 3\North/ in Whales-tayl.| ; | 


- 2}jSouth in Whales. tayl.| 

z|Pole Star. ; : (Girdle.|. 
South in Andromeda's | 

[n Caſſcopeia's knee. 


61South in Rams horn, 


F 


4 


Lo Brighteſt in Whales jaw | 
{xojHead of onl We 
I1 r ſexs right fide. 


14]The Goat Hircas,, 
x {lOrroxts left foot. +: 


- Orions right ſhoulder, 


13;|Bulls Eye. (foot. 1| 
3610710665 left ſhoulder. | | x 


1-8 Wagons right fhoulder, 


4-81-61 
is Diff. © -þ 


Aſtens| 100 Jimatt- 
; ycar. on, 


3 
2 
; Brighteſt in Po/kex feet, | 2: 945 
I 
2 
b 


$437 


$3:821-92]44 (Nog 
42711 3067 18 Nog 


2: AJ4 
: a- 
ho 
[ 
. 
S-4 
. 7 
| 


*$ 62/10 O7| 


We. & F » 
" F os | \ 6 

r 10aVatcen-Jatin-'Februs 

 1S- yeap; |aty, - - 


| ta 2j] 4706 39: o&y 6 3610 74] 8 60, 
x|Srear Dog. _ (Cafar. |:1 | 97,551: 1418 13 2194;A\. 6 10 10-94) ® to 
22/Firſt-head of Gemins 108.30.1 74132 34N r18 % 21/11.65 8 51 
23/Linle Dog; © 1 M 25106-05/N{13'SÞ-; 36't1 8] 8 56 
i Ds ME qe _ THEE BE: 


PI <a tn oh 
— 


The Sea-man's Kalender,  _®7 


had - 
* 


O "Ye"s 


'| Fixed Stars,and their coming to the South the firſt day of | 
Right Aſcenſion and Declination for 100 years. 
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Fixed Stars,and their coming to the South the firſt day of 


Right Aſcenſion and Declination for 100 years. 
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A Table of the Complement of theSuns right Aſcenſion, 
forevery day at midnight, in hours and hundred parts. 
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A Table of the Complement of the Suns right Aſcenſion 
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 » A Deſcription of the former T able of the Suns Right Aſcenſion. 


: I Think it not amiſs, before I ſhew you the uſe of the former*Ta- 


z 


+ ble of Right Aſcenſion, for the finding of the time. of any Star 
coming to the Meriaian, to explain unto you what we call Right 
Aſcenſion, - 


Know therefore, that in the Sphere there is Right Aſcenſion, Ob- 


 lique Aſcenſion, aud Mean Aſcenſion, which have all ſeyeral Defini- 


tibns: Bur the reſt being impertinent, I will only ſpeak of Right 4ſ- 
cexſton, which is thus defined : Right Aſcenſion is that portion df the 
EquinoRial which cometh to the Meridian of Noon-tead with any 
Star, Or any part of the Ecliptick : Or more plainly, It is that Num- 
ber of Degrees of the EquinoQual, compriſed between the Vernal 


_ Equinoctial Point or Interſe&ion of the ſaid Equinodtial Circle, and 


the firſt Minute of Ar:es,and that Star or part of the Ecliptick,which 
is upon the Aeridian at the day or time deſired, As for your better 
underſtanding, If the beginning of Arzes being upon the Meridian, 
or any Point or Star in the ſaid beginning of Arzes, then hath the ſaid 
Point or Star ſo ſcituated, no Right Aſcenſion at all, by reaſon that 
the beginning of the EquinoCtial cometh to the Aeridian there- 
with. But if the beginning of Cancer, or any Star in that ſcituation 
be upon the Meridian, then is there with it under the ſame 2er:- 
dian, ge Deg, of the Equino&tial, or 6 Hours of time, being- that 
every 15 Deg. of the Equinoctial, anſwers to one hour of time,ſhew- 
ing that the Star or Point which is in the beginning of Arzes, ſhall 
come to the Meridian 6 hours ſooner than the other which is in the 
beginning of Caxcer, and fo others. I doubt not but that- theſe few 
words will ſuffice to give you the better light to that which fol- 
lows. Firſt therefore, to find the Right Aſcention of the Sun at any 
time, look for the Month in the-Head of the Table, and for the day 
of the Month at the left-{ide of that Face where the Month deſired 
is, and in the common Angle an{wering to- them both, is the Hour 
ant! Minute ofthe Suns Rzght Aſcenſon. | 


The Uſe of the former Tables of ſions Stars, andy 
the Suns Right Alcenſion. , 


This Table of the fixed Stars is reduced from 77 Stars to 65,which | 
yet will be no lefs to the Sea-men. For thoſe Stars which are left 


out, are cither yery ſmall, (and ſo not fit for obſervation) or elle they 
| are 


" 4 4 2% 26% 0" - +4 
"Ye my te 4 i EPR REEL a 4 4 y 4 - 
& 4 - "L » G1 ' * % 
£ m— o & 4 


The Sea-man's Kalender, 95. 


are ſuch as are {o far to the Southward, that they could not be obſer. 
ved by Tycho, or any of the European Mathematicians, whoſe Obler- 
vations are Authentical, and by this means there is very grear dif. 
ference in their Accounts : As for Example, The two chicfeſt Stars 
left out are the laſt of Eridanmw and Canopy, belonging to the Con- 
ſtellation of Argo, which are indeed Stars of the. firſt Magnitude, 
and therefore it it were poſſible to have their true places,they would 
be of good uſe: But ſeeing {ome account the laſt of Erid4 arms to be in 
21 deg. 10 min. V, and Latitude S. 23 deg. 30 min. and others ac- 
count it ing deg. 45 min. X, and Latitude $. 5g deg. 3o min. while 
the truth is better known, we need not rely upon ſuch an uncertain- 
ty, having ſo many other Stars fit for Obſervation. So likewite for 
Canopus, tome reckon it to be in 8. deg. S, and South Latitude 7x5 
deg. others allow it 69 deg. of Latitude. 

Inſtead of theſe two, I have added tothe Table a Star of the ſecond 
Magnitude, in the top-ol the Wing of Pegaſus, a Star fo ſit for obſer- 
vation, that Mr. Gunter maketh choice of it for one of the 5 Stars to 
be {et upon his Quadrant. And all theſe Stars haye their allowance of 
Right Aſcenſion and Declination tor 100 years, by which you may re- 
Rifie them in time to come. I have ſet down their places for the year 
1660, and this Table will need not re&ifying till the-year 1670. 

Togind the time of any Stars coming to the Heridzar, the firſt day 
of every Month, ſeek the number of the Star in the firſt Column of 
the left-hand Page, and leek the ſame number in the laſt Column of 
the right-hand Page, and in the ſame Line under the Names of the 
Month that you ſhall ſee the hour and hundredth part the Star comes 
toin the Meridian. - | 

Example. 

I do defire to know at what time the Bulls Eye comes to the er:- 
dian the firſt day of Fanuary, I look in the firſt Column of the left. 
hand Page, and I find his Number 1 3, then I look 13 inthe lat Co- 
Iumn of the right-hand Page, and right under F4rnuzry in the fame 
Line I find 8 hours and 71 hnndred parts; and becaule I find the let- 
ter Anext over-head, I ſee it is Afternoon, that is 8 of the Clock at 
Night, and 91 hundred parts, which is near three quarters: of an 
hour, and'ſo of all other, 

Again, Here you may ſee by the Tables what number of theſe 
Stars are in Rule for Olwſervation at any time. | 

| | We | . * Example, 


K o 
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I defire to know how many of theſe Stars.are mn the Rule for 'Ob- 
ſervation in-the firſt of Faruary ; I look in the Table and I find the ſe- 
cond Star, thats, the Southermoſt in theWhales Tail, to come to the 
Meridian 2t 4 a Clock,and 83 parts Afternoon, that is, near 5 of the 
Clock in the Evening, about which time the ſtars begin firſt to ap- 
pear : and-ſol follow on under the Month of 7e1ary, until I come to 
6a Clock 1 part in the Morning ; that is, the 38 ſtar, which is the 
third in the Great Bears Tail, between which and the fourth ſtar, are 
36 ſtars which are.in the Rule for Obſervation the firſt of Faruary. + 
 Buttthat yoo may know the time ofany ſtars coming to the Meri- 
_ dian, and Day-of the Month ;, and that ſomewhat more exaaly, and 
with morecale, than by the Rule formerly prefcribed in this Book. 
1 have if the Table of the Stars, added the Rizht Aſcenſion, of every 
Star, in hours and hundred parts ; and alſs made alteration in he 
Table of the Suns Right Aſcenſion, ſetting down the Complement of th@ 
Suns Right Aſcenſion, inſtead of the Right Aſcenſion, which is more 
ealſie in the uſe of it : For this requires only Addition, the other Sub- 
traition:z and many times one may forget, and ſubtratt the one in- 
ſtead of the other. This Table is alſo fitted to the time of Midnight, 
which is moſt proper, becauſe the ſtars are only viſible in th@ight. 
And in the R:ght Aſcenſion both of the Sun and Stars, I have not ex- 
ceeded 12 Hours, the account by that means being more eaſie; and 
if you know not whether the time fall out in the Evening or Morn- 
ing, the Tables of the Manths will dire& yow pon | 
Now the Rule for the uſing, is thus: Add the Right Afcerfion of 
the ſtars, and the Complement of the Suns Right Aſeenſion tor any 
Night, ( as you find it in the Table )) together, and the ſum is the 
time of the Stars coming to the South; but if. the ſum exceeds 12, 
caſt away 12, and take the Remainer. 


| Example. © 
The Right Aſcenſion of the Bulls Eye is, —— 4 h. 48 pts. The Com- 


plemens of the: Suns Riche Aſcenſion , Fanuary 21, is 3h. Oparts. 
Theſe two added together, make——+7 h. 48 parts, which is the time 


of that Stars coming to the South the 21 day of Fanwary, at Night, 
and {0 you muſt do for any other ſtar, at any other day.- 


EC. 
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To redifie the Right Aſcenſion of any of theſe Stars, whoſe dif- 


ference us prven, to any time within an hundred years. 


j Deſire to know the Right Aſcenſion of Oricns right ſhoulder in the 

7 year 1686, ſubtratt 1660 out of 1686, the difference is 26:1 then 
ſay, if 100 years give 1 deg. 37 parts for the difference of Right Aſ- 
cenſion, what ſhall 26 years give; and you ſhall find o deg. 35 parts 
fere, which added to 84. deg. 27 parts, the Right Aſcenſion of the ſaid 
ſar in the year 1660, the ſum is 84. deg.62 parts, the right Aſcenſior: 
of the ſame ſtar in the year 1686, and the like of all other. 


Torettifie the Declination of any of theſe Stars that have the dif. 
ference given to any time within 100 years. 


Example. 


Deſire toknow the Declination of the Pole-ſtar,for the year 1667 
. A I ſubtralt 1660 out of 1667, thedifference is 7, then ay, if 100 
Fears give 34 Min. for the difference of Declination (as you may ſee 
n the Table) what ſhall 7 years give ? and you ſhall find 2 min. 33 
parts, which is to be added, as you may ſce by the Letter A in the: 
laſt Column, to 87 deg. 3o min.. the Declination of the Pole-ſtar for 
the year 1660, and the whole is 87 deg. 32 min. the Declination of 
the Pole-ſtar for the year 1667. This way of rectifying the right 4ſ- 
. Cenſion and Deelination; 1 doubt not but it ſhall meet with ſome cap- 
tious cenſures, but I know the defe& between this and Calculation: 
cannot be ſo palpable as theirs in cenſuring: Howbeit in the mean: 
. time we may ſee, that the former Tables for theſe Stars that I have- 
-Calculated muſtbe renewed again at moſt in 2a years, or elfe Errors. 
will bein their uſe. 

Having ſufficiently explain'd unto you the manner and way, how 
both by the Sunand Stars to attainto the true Height of the Pole: 
or Latitxde of any place, I purpoſe now ( God willing ) to ſpeak 
lomewhat of the Longxeude,which is as the former is moſt eafie,and the | 
finding thereof known almoſt to all Sea-men, ſo is the other as uncer-- | 
tain, and hath not yet hitherto been found or known exadtly to any, . 
albeit that many Learned men of greatexperience, having laboured 
very earneftly for the ſame, and-invented 'many good . means, as 

helps and aſfiſtanceunto Mariners in their long Navigation and at os 
| 7, vels 
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| ſhew my opinion thereof to the ignorant, being as 
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vels, by which, though with great labour, care, and jnduſtry, they 
tran{port themſelves to the utmoſt/Regions of the' world : with' far 
more cale and facility they might do it,if they could as perfealy and 
readily find the Lorg.at all times,as they may the Lar.for then having 
{ailed many days in unknown parts upon the large and ſpacious Seas, 
and enduring all thoſe indurable troubles, miſeries, and unſpeakable 
calamities,which do for the moſt part attend upon long Voyages, yet 
after all this,if upon the firſt fair opportunity they-could readily with 
the Lat. find allo.the Zong. their torepaſt troubles would be joyfully 
remedied, being that theſe two ( like loving Siſters) would apply 
{uch pleaſing comfort to their cold ſtomachs, after their tedious tra- 
vels, by giving them the true prick or place of their then preſent be- 
ing; Peter Apjan, and Gemma Frifins have written thereof, as alſo 
{ome others: bur truly in my opinion.it was never brought to ſo ex- 
quilite perfe&ion, as is now adays ; and for me to write thereof, were 
butas it were to {et up. a CandleatNoon-day, rather to ſhew mine 
own folly, than to light thoſe that know a better way than my ſelf; 
in which doing, well may Appelles's ſaying, Ne ſutor ultra crepidam, 
be applied unto me : But for my excule, Ido entreat the judicious to 
per{wade themfelyes, that itis far from my thoughts to ſet down any 
thing'in this for a Precedent unto them, but oaly in-good will to 
olloweth. 

Firft therefore, the Lat. being known, by finding the Long. allo, 
you haye the true prick or place in the Globe or Card, where your 
Ship is,which to find the neareſt,is two ways;one by the dead reckon- 
ing,the other by obſervation; but dead reckoning ( as they call it.) 
being as I take it; moſt uſed, I will ſpeak firſt thereof, by which if it 
were poſhible that thisreckoning could exa&tly and preciſely be kept, 
it would give both Latitude and Longitude without any Obſervation 
at all : The different Latitade being only the diftance that. the Ship 
is depatted from-the Parallel where ſhe laft was, either Northward 
or Southward : and Lonoitude being the diſtance that ſhe is departed 
from the Meridian either Eaſtward or Weſtward: For the know- 
ledge thereof, theſe things are principally to be conſidered. 

Firſ?, The trye prick or place of the Ships being at the beginning 
of the Voyage. | il 

| Secondly, A ſound and experimented judgment of the way that 
the Ship maketh with eyery ſhift of wind, ' + Te 
| _ Thirdly, 
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Thirdly, To know exaQtly how much the Compaſs doth vary from 
the true North or South-point, upon which the Needle is toucht 
either Eaſtward or Weſtward, in as many ſeveral places as conveni- 
ently may be qþlerved. 

Fourthly, Tonote diligently the Floods or Currents , which may 
cauſe the Ships way to be more Leew rd, or otherwiſe than expeQa- 
tion, and to give allowance of her Conrſe and way accordingly. 

Fifthly, The ſeveral Points of the Compaſs that ſhe makes her Courſe 
good upon, and what way ſhe hath made upon every Point. 

S:xthly, To bring thoſe ſeveral Courſes into one {kreight line, there- 
by to know what Corſe ſhe hath made good, with the neareſt diſtance 
upon the ſaid Poizr or Romb taat the hath made her way good upon. 

And laftly, Knowing how many Leagxes doth raile or lay a deg. 
upon the ſaid Rowb, and true reckoning of your {aid Conrſe and D:- 
Pance, gives you the difference of Latitude, or the Parallel where the 
Ship then is : and alſo knowing how many Leagues anſwer to a Deg. 
of E and V. in the {aid Para#el, the Conrſe, Diſtance and Latitude 
gives thedifference of Longitxde, or the Meridian under which the 
Ship then is, the interſe&tion of which ſaid Parallel and AZeridian, is 
the prick or place of the Ships then being; of which things I will 
ſpeak more particularly afterward. 

Now itrefteth to {peak ſomething of knowing the Longze. only by 
| Obſeryaticn, which is very neceflary to be known, that thereby the 
one may make tryal of the other, being that if the account by dead 
Reckoning, and alfo by Obſervation do both agree in the Lar. and 
Long. then you may be well affured, that you know truly the place 
where you then are, which Long.by obſervation is thus known : Pre- 
pare a yery perfe& and true running Glaſs, which may preciſely run 
24 hours without errour, and about the time that you purpole to {et 
Sail, ſet the ſaid Glaſs a running juſt at 1 2 a Clock, when the $un is 
upon the Meridian : being run out, be fire to turn the faid Glaſs 
inſtantly as it is out, not loſing any time in the turning of it; and 
ſo having very warily kept the faid Glaſs rill you think good tomake 
an Obſervation, at which time it is requiſite to have in readinels an 
Half-hour Glaſs, and a Minute Glats, that if the 24 Hour glaſs be 
out, before the Sun comes to the Meridiay, then fo ſoon as it is out, 
t2 turn the half-hour Glaſs or Minute-glats as you 1-e occaſion, there- 
by to know preſently how much the 24 Hour-glafs is out before 

| rae 
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the Syn comes to the Meridian : for if the Sun is pon the Meridian 
juſt when the 24 Hour-glals is out,then.you may affure your ſelf that 
you have failed North and South, and are ſtil} under the fame Meri- 
dian you were at firſt, but if the 24 Hour-glaſs be out before the Sun. 
comes to.the Meridian ; for eyery 4. minutes that ti Glaſs is out 
before Noon, your difference of Longitude is 1 deg, to the Weſt- 
ward, and for every hour 15 degrees. 

| And contrary, if the Sun comes to the Meridian before the Glaſs 
is out, then according to. the {ame proportion of time is.your differ- 
ence of Longitude to the Eaſtward, - which difference of Longitude 
if you multiply by the-number of miles, an{werable to a degree of 

Longitude in that Latitude, where you then find your ſelf to be, the 
Product gives the miles of diſtance, that you are either to Eaſtward 
01 Weſtward of the Meridian that you are departed from. 

The like may 8lſo be effeted. by any of thole- fixed Stars whoſe 
true time of coming tothe Meridian you know: for if the account 
of time preciſely kept by your Glaſs, and the- Stars coming to the: 
Meridian, 8s you find in your Table of Right Aſcenſion do juſtly a- 
Sree, then are you. ſtill under. one and the ſame Meridian :: but if 
the time be paſt by your account, that the, faid Star ſhould be upon 
the Meridian, before the Star doth:come to the Meridlan;, for every 
hour that the Star comes to the Meridian after the ſaid time paſt, your 
difference of Longitude is 15 degrees to the Weſtward, and for every- 
hour that the Star.comes to the Meridzan before, by your account of 
time truly kept, .it ſhould be upon the Meridian, your difference of 
Longitude is 1,5 degito the Eaftward., 


tan. 


—— — —— .©. *” — DA 


— 


Ack the- Aithor- of. this: Book, in his time, knew of 'no- other 
"Y means to attain the Longitude,” than by ſuch as he hath here pub- 
bliſhed, and by the Eclipſes which ſeldom. happen ; yet : ſeeing it hath 
pleaſed God ſince his time to reveal'a manifeſt way, ( which cannot be 
ſtopped, but it will come to perfeition ) to attain the Longitude ; I ſup- 
poſe it us neceſſary to ſpeak, ſomething of it, becauſe it falls ont ſoffit in 


. this Places 


There: 
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6 Fes are ways that are not imaginary ( as ſome affirm) but 
. & real, and grounde{ upon certain natural Principles as. any Ma- 
thematical Concluſions whatſoever, in Geography or Navigation. 

And whatſoever many may expect {ome excellent way for it from 
Forein Parts, by certain ſmall Stars near Fupiter, and that ſome 
here at home would have the World conceited of a way by Celeſtial 
Obſervation; yet it is without doubt, the Longirude muſt be 
found by Obſervation made of ſomething below the A4oon: for I 
do truly affirm, that there are dagretical Poles, whole Latitude and 
Longitude 1 do as certainly know, as concurrent Obſervations and 
Arithmetical Calculations can diſcover them ; and their Annual mo- 
tion I know, and by confequence the time of their Revolution. 
It may be objected, that the Variation in many, nay in moſt places, 
are very irregular, and not according to ſuch Magnetick Poles as I 
ſpeak of ;, for in ſome places on the {ame Parallel in equal {paces, 
it altereth much ſwifter than in other ; beſides in the Parallel of 
London, therg is 2 Degrees oo Eaſterly Variation tothe Eaſtwards 
of London, and 2 Dogrees 00 Eafterſiy Variation to the Weſtwards 
of Loxdon ;, and yet both theſe places are to the Eaſtwards -of the 
firſt Xeridian of the World within 45 deg. © min. of Longitude, 
It is true; but all this I can very well refolve, and I doubt not but 
to do it for all places : Moreover, there are ſome places within a 
certain Longitude, whole Yariztions continue conſtant for hundreds 
of years, and yet afterwards do vary as Hours here at Zondon doth 
now ; but at Zondos it 1s never conſtant, although in former time 
the Variation of it was 1enfible, it is now in its fwifteſt motion. 
It were to be wiſhed ( that as many Noble minded men haye been 
at the .charge often-times 'to adyenture towards the ſeeking out 
a paſſage Northweſt into the South-Sez”) that ſome Noble minded 
would take this into conſideration, .or that ſome Noble-men fur- 
niſhed with convenient and exa@t Inftruments, might make Obſer- 
vation to the Weſtwards, for the more full perfetion of this work, 
' it would make much for their laſting Fame, and for the Honour of 
this Kingdom. But'becanſe I am confi?d to a little room, I muſt 
abruptly. end my Diſcoutſe ' of Longirude, only take notice, that 
thoſe that live until the year 'of our Lord 1657, ſhall not ſee 
OE PTE | Q 2 any 
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any Variavion at all at Zondox, and afterwards it will enercaſe Weſt. 
wardly at leaft for 50 years. _ | 

This being written by Mr. Boxd 20 years ago , it came ro paſs ex- 
atly ; ſo that in Faly 1657, it was obſerved there was no Variation 
at London ;, and now the FYariation will begin to be Weſterly, and 
will encreaſe Wefterly about 11 minutes every year for the Ea 30 
or 40 years, but afterwards the motion will not be ſo faſt, The Pe- 

| riod of the motion is about 370 years. 


Of the Variation of the Compaſs. 


Oncerning the Variation of the Compaſs , it hath been very 
learnedly treated on by divers of our Country-men,and in our 
Vulgar Tongue, and namely by Mr. Norman, and Mr. Burrow, in 
their Books called the New Attractive, and Variation of the Com- 
paſs: and ſince that moſt excellently and ingeniouſly written of, 
dy that rare and learned Mathematician of our time, Mr. Wrizhr, 
in his Book of the Correction ofzrreurs in Navigation, as allo in his 
Tranſlation, called the Haven-finding-Art : In which reſpeQ it is 
needleſs for me here to write any thing thereof, only let it ſuffice 
to ſpeak a little thercof, and being neceſſary to the knowledge 
of the fore-going matter, for them that would willingly note how 


= much the Compaſs doth vary in ſeveral places of their Sailing, I 


think it beſt to have the Needles of their Compaſs touched upon 
a good Stone, and ſo placed direAly under the North-poinr. of the 
Fly, without oneming any Variation at all, the outward edge of 
the {aid Fly to be graduated to each quarter into go. Degrees, for 
the ready reckoning of the Degrees that the. Compaſs doth vary from 
the true North or South, either towards the Eaſt or the- Weſt. Over 
which Fly, it is neceſſary to havea round Circle of Brais with two 
Sights upon the ſame, the one direQly againſt the other at oppoſite 
Points, to be. raiſed perpendicularly where occaſion ſhall ſerve; 
which Circle with the Sights thereen, as I have ſaid, being placed 
upon the Glaſs over the Fly within.the Box where the Compaſs is, 
when you would obſerve the Fariation of the Compaſs, juſt cither at 
the Sun Riſing or Setting, turn the Sight in the Braſs Circle 54 

wards 


The Sea-man's Kalender, Ioy 


wards the Sun, and looking through the ſame, mark preciſely 
how many degrees the Sun riſeth or fetteth from the Eaſt or Weſt 
Point of the Fly or- Compaſs : For if the Sun be in the Equinodiial, 
having then no Amplitude, {o much as is the difference of the Suns 


Riſing or Setting from the Eaſt or Weſt Points ſhewed by the Com- 


LY 


paſs, is the Variation of the Compaſs from the true North or 
South ;, but if the Sun be either to the Northward or Southward 
of the EquinoRial, having Amplitude , then is there a reipe& alſo 
to be had to the Suns Amplitude : as thus, if the Sun hath North 
or South Amplitude, and that you obſerve the Sun to rile or ſet fo 
much from the Eaſt or Weſt-point of the Compaſs, as is the Sun's 
Amplitude, and likewiſe the ſame way that the Amplitude is, then 
hath the Compaſs no Variation: but if the Sun having North 
Armplitue, rifog notwithſtanding more Northerly by your Com- 
paſs, then by the ſaid Amplitude it ſhould do, the degrees of true 


Amplitude dedutted from the Amplitude which the Compals-thew- 


eth, leaves the Variation of the Compals to the Eaſtwards of rhe 
North : But if the true Amplitude be greater than the Compals 
ſheweth, the one dedued from the other, leaveth the Variation 
to the Weſtward of the North : and if the Amplitude be Souther- 
ly, and the Compaſs ſhew the Sun to riſe Northerly , both the 
differences added together, gives the Variation Eaſterly : or if the 
Amplitude be Northerly, and the Compals ſhew itto be Southerly, 
then both thedificrences added together, . grves the Variation to be 
Weſterly. All this is tobe underftood ,, when. you obterve by 
the: Amplitude Orwve (viz.) at the Suns rifing : for if you ob- . 
ſerve the ſetting thereof, then by adding.-or deducting the differen- 
ces between the true Amplitude known, and the Amplitude given by 
the Compaſs, the Total or Remainer ſhews the Compals to vary 1o 
much. to-the contrary ſide ; an Example will make alt this plain un: 
to you, which. let it.be thus propoled : Suppote that be: 
ing at Sea.you find by the Table: of * Sines hereafter *'See T'rop. 
ſer. down . ( or. by ſome other means ) the Suns Ampli- 3.9 508 obs 
tude at the time to-be 20 deg. to the-Northwards; and -- 0ST 
tecing. the:Sun at..his riſing,, by the Compals: ( as is 
before ſhewed ): you- find that: the Sun riſeth 35 Degrees" to the 
Northaward of the Eaſt, which is ſomewhat to the: Northward of 
the: North-ceaſt and by Eaſt-point,. therefore ſubtratting 20 degy 
| Q 


e429, RY ——_—_—_—_ = 5 ei —— CS had. aaa — 
, 


_ 
00 UG An ane Os ne ee any — — 


'20%4 The Sea-man's Kalender, 


the Suns true Amplitude from 35 Deg. the Amplitude which: the . 


Compals ſheweth, the Remainer being 15 Deg. ſheweth the Com- 


paſs to be ſo much varied fromthe North to the Eaſtward, which 


is one whole Point and aboye 7: Otherwile the Sun having the ſame 
Amplitude Northerly (as is aforeſaid) and ſetting him at his going 
down'by the Compaſs, the ſaid Compaſs ſheweth him to ſet only 


5 deg. to the Northward of the Weſt, which deduttcd from 20 


degrees, the true Amplitude leaveth 15 degrees for the Variation 
of the Compals to the Eaſtward, as before. 


As for Example. 


Suppoſe -that the Sun having. 23 deg: of South Amplitude, and 


the Compaſs ſheweth the Amplitude or Riſing to be 1 1 degrees 
Northerly, add 23 degrees the true Amplitude, with 1 1 degrees 
of contrary Amplitude, which the Compaſs ſheweth, and the Pro- 
dutt 34 degrees being three whole Points, and ſomewhat more, 
ſheweth that the Compals is ſo much varied from the true North to 
the Eaſtward. | 

Again, the Sun having the ſame Amplitude Southerly,.you' ob- 
ſerve at his Setting, and find by your Compaſs that he ſetteth 11 
degrees Northerly, adding the two Amplitules as aforeſaid, 23 and 
11, the Produ& 34 ſheweth the Variation ſo much to the Weſt- 
ward, being thatin the Obſervation 'at his Riſing, the Eaſt and by 
North Points of the Compaſs ſtand where the Eaſt South-eaſt ſhould 
be, and at his Setting in the other Obſeryation, the Weſt and by 
North Point of the Compaſs pointed to the Sun, in which place 
ſhould be the Weſt South-weſt Points. - ' 

Theſe few words will fuffice, being: ( that albeit to the ignorant 
they-ſeem ſomewhatdark Y 7m the:praftice thereof /' they ſhall 
find it I doubt not, very plain and eafie' for their underſtanding: 
otherwiſe there are ſundry ſorts of Inſtruments to find the Variation 
by ; but others have already written thereof: I have thought good 
alſo to ſhew my Opinion of this-plain' and eaſie way, knowing that 


the Mariners having made Expetience of many ways,/ will only uſe - 


that which they find beſt, both'for theit eale;profit,and truth thereof. 
And note, that whatſoever is here ſpoken concerning the finding 
the Variation by the Amplitude, 'the yery like may be NEL 
Mis - the 
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the- Azimuth, which by the Sun or Stars being to be ſeen, may at 


any. time be known. 


How many Leagues ſailing up any Point of the Compaſs 
- . will raiſe or lay a Degree of Latitude, and what. de- 
 parture from the Meridian you make thereof. 


His is ſo common in eyery Book, that I need not to-write 
thereof, but onl 


y being that it is a neceſſary help to that 
which hath been before {poken of, it is not amils to fet it here 


down, as followeth ; 

Firſt, Sailing South and North, you keep till 
one Meridian:.and in'Sailing 20 * Exzlifh Leagues 
you cither raiſe or deprets the Pole 1 degree. But 


if you Sail upon the firſt Point or Rumb. from. 


North or South, either Eaſtward or Weſtward, 
you mult Sail 20 Leagues,and on the third part, to 


raile or lay one degree of Latitude: and ſo. ha- 


ving changed your Parallel! 1 deg. you are alfo de- 
parted from your firſt Meridian 4 Leagues, the 
way which your Courſe was. 


Upon the ſecond Point or Rumb ſrom North to, 


South, 21 Leagues and one third, to lay a degree 
of Latitude, and your diſtance from the Xeridian 
is 8 Leagues, and one third. 


Sailing upon the third Point 24 Leagues, to 
raiſe or lay a Degree and diſtant fromthe firſt 


Meridian, is 1 3 Leagues and one third. 


* Here note.that: 
although the An- 
thor hath ſet down 
Engliſh Leagues 3; 
yet 1t muſt be 20 
{uch Leagues as an- 
[wers to. a Degree 
of the. Meridian ;. 
and therefore the 
Knots-on the: Log- 
Line mult be 5 foot 
alunder at lealt, ac- 
cording, to the late 
Experience made 
by Mr. Richard Nor- 
wood, which Expe- 
riment was former- 
ly verified by Pra- 
Etice at Sea by 
Capt. Tho. Fames, 
in his Voyage to - 
the North-welt, as 


we may ſee in the ſeventh Page of his Journal, by the Courſe, Diſtance, and La- 
titudes from the Blaskey(on the Welt of Ireland) to Cape Farewell, compared with 


Mr. Norwood's Experiment. 


But becauſe many will hardly bedtawn to alter their Knots from their Old 
form; Therefore, if any man will multiply 112, by the Knots run out in half a 
minute, the Produ&t, cutting off two Figures to the right hand, ſhall be the num - 
berof the Leagues runina Watch, according to Mr, Norwood's Experience, 


Upon 
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Upon the fourth Point 28: Leagues, . and one third, raiſe or ſay 
a degree of Latitude, and diſtance from the Meridian, is twenty 
Leagues. | | 

how the fifth Point 36 Leagues, raiſe or lay a degree of Lati- 
tude, and diſtance from the Meridian, is 30 Leagues. 

Sailing upon. the ſixth Point. or Rumb 52zLeagyes and one third, 
raiſe or lay a degree, and having altered your. Latitude -one degree 
upon that Point, you are departed from the firſt "Meridian 48 
Leagues and one third. 

If you Sail upon the ſeventh Point, being the next from-the Eaſt 
or Weſt, you may Sail 102 [Leagues,.and two thirds, before you 
raiſe or lay the Pole one degree, and then are you 101 Leagues from 
your firſt Meridian: But if you Sail Eaſt or Weſt, then are you 
{till in a Parallel, and neither raiſe nor lay the Pole at all. 


To find the aiftance of any iwo places, knowing the. Longitude 


and Latitude of them. 


[ the two places differ only in Latitude, then are-they both.under 
one and the ſame Meridian : and to know the diſtance ' betwixt 
them in Miles or Leagues, multiply. the number of. the degrees of 
difference by 60 Miles, or 20 Leagues; the Produt of which Mul- 
tiplication gives the true diſtance between them in Miles or Leagues, 
according as you work them, being that 60 Miles, 'or 20 Leagues, 
make 1 degree of a great Circle. But if the one place hath North 
Latitude, and the other South, then add both their Latitudes toge- 
ther, and work as aforeſaid : And if both the places are under.the E- 
quino&al, they have then no Latitude. And there likewiſe 60. Miles 
or 20 Leagues make 1 degree, and the working like the former, if 
the difference be under 180 Gegrees. For if the difference be more, 
than 180, ſubtra& the {aid difference. from 360, and multiply the 
Remainer by $0 or 20, as, before. 

| Theſe are fo plain and eafie, that they need no Example: But if 
they differ both in Longitude and Latitude, or in Longitude only 
m that Parallel beſide the Equino&tial, the working is ſomewhat 
more difficult, by reaſon that the further the Parallels are diſtant 
from the EquinoCtial towards either of the Poles, the ſhorter they 


are 
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are; and the ſhorter the Parallels are, the 7F 
-fewer miles make a degree ; {o that whereas |- 


PT TREE” 
wage] 7 
2.100 part | Z| 100 part 
Pp Ah par 


in the EquinoCtial 60 miles make 1 degree; | in a deg. | 5 m adcg | 
yet in Longitude, where the Pole is raiſed | |M. Þil | Þg es, 
about 52 degrees in this Parallel 37 miles | 55” 594135| 37 68; 
make adegree, and ſo every 37 miles Eaſt | 7 3? 96[47]49 92 
. . 3 $9 9214 140 15 
'or Weſt in this Parallel, are ſo many deg. | 459 8;|49/ig 36l. 
For which purpoſe have here added anew | 5 5? 77159128 $7 
. . . . 59 67 cl 27 76 
Table ſhewing the miles of diſtance an{wer- 759 $5|52136 94 
able to a degree in every ſeveral Latitude | ; 1? #753]36 +2 
| . . 9.59 26154 T 27 
from the EquinoCtial towards either of the | 59 og|55|34 41 
Poles: and when you know the miles an- |:, iz 2*15*133 5 
\ | . 3 6957]32z2 6G 
twerable to a degree in the Parallel deſired, |13 53 45|58|;, 80 
if the difference of the two places be only |:7 !, 22159[30 99 
: a ; ; } 57 96]60!:2g oo 
in Longitude , multiply the difference of 1017 Em6l|zy o9 
their Longitude by the number of miles an- | 13 55 3 22 4 4 
ſrcrable to a degree,and the Produd ſhew- |19 5% 73/64/25 30 
eth the diſtance in Engliſh or Italian miles | 21.55 3125 > þ 
betwixt the ſaid two places, 2, +. / 67/26 44 
| >; O7| 
Example. 2454 B81169]24 g50f 


Londen and Middlebrough have both ina | 13/53 372119 
manner one Latitude, (viz.) about 52 deg. . |?7\53 462 
and I find in this Table, that in the Parallel 
of 5 2 deg. 36 miles, 34 parts, makes a deg. |3o|5x ye 55 
of Longitude, the Longirude of London is | 333 43176 13 51 
25 deg. 5omin. which ſubtrafted one from | 23]; 0 


another, leaves 3 deg 5o min, for the dif- | }* 2 1979 
ference of Longitude :. Then multiply 3 [3-158 rare 2? ohh 
deg. by 37 miles, the Produtt is 111 miles: ” Toby 35 
Then for 50 min. I ſay by the Rule of |35|5s | 64134 MJ 
Three, if 60 min, give 37 miles, what gives [414% 99195 04 23; 
5o min? Ficit near 31, which added to |4%44 p 7 
111, makes 142 miles, or 47 Leagues and | 7; Wn oy x: If 
a mile, for the diſtance between London and | 4514 4;!v0. oo; 
Middlebrough. | | | | 
But if the two places differ both in Lon- | | | 
gitude and Latitude, then is the Wo:king | | | ? 
more difficult than either of the for ner. gn eo nr | 


P : to 
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For firſt, you muſt take the difference of the two places in Longi- 
tude, and then their difference alſo in Latitude : then multiply the 
difference of Latitude of the two places by 60, and ſet the Produ& 
thereof by it felf for the firſt numbec © then multiply the difference 
of Longitude by the number of Mites anfwerable to each Latitude 
{:yerally, and add both the Products together: the half whereof 
det down for your ſecond number, and multiplying: each of the ſaid 
two Numbers into it {elf {quarely, and both the Produdts. together, 
and ExtraQting the {quare Root thereof, the {aid {quare Root is 
the diftance between the two places deſired: | 


But for the finding the Dittance. of Places, here follows an eaſie way, 
ana more natural by the T able of Sines, which will be neceſſary to- 
make uſe of the Table of Longitude and Latitude, as alſo to make 
uſe of the Difference that us between the true Diſtance of Places .as 


they are upou the Globe, and as moſt of thems are laid down upon the 
plain Sea-Chart. | 


FF one place be under the-Equinottial, and the other have Lati- 
tude, and: their difference of Longitude be go deg. o min. then: 
their diſtance aſunder is go. deg. o min. | 

2 If one place under the Equinodtial, and the other haye Lati- 
tude, and their difference of Longitude be more than go degrees 
omin. Subtra& go degrees from it, and ſeek the Sine: of the Re- 
mainer, and add it to 10000, and multiply the Sum by the Sine of 
the Compliment of the Latitude of the other place; cutting of 4 Fi- 
Sures to the right-hand from the Produ&, and from the'reſt ſubtra& 
the Sine of the Complement of the Latitude given, and the Remainer 
ſhall be the Sign of the Complement of the diſtance between the two: 
places,. unto the Arch of which Sine add go deg: o min. and the 
whole is the diſtance required. 

But if the difference of Longitude be leſs than go degrees o min. 
fabtra& it out of godegrees o min; and ſeek the Sine of the Re- 
mainer, and multiply it by the Sine of the Complement of the La- 
titude given, cut off 4 Figures to the right hand from the Product, 
and the reſt is the Sine of the Complement. of the diſtance: between 
the two places. 

3. If both places have Latitude, add one Latitude to the Com- 
plement of theother, and feek the Sine of the Sum, which Sine hep : 
| hen 
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Then if the difference of Longitude be more than go deg. o min. 
ſeek the Sine of the excels aboye go deg. o min. and add it to 100co, 
which Sum keep; butif it be lels than go deg. o min. ſeek the Sine 
of the Complement of it, and ſubtract it from 1o00co, and keep 
the Remainer : Next multiply the Sum kept, or this Remainer by 
the Sine of the Complement of one Latit. cutting off 4 Figures to the 
right hand of the Produc, and the reſt multiply by the Sine of the 
, Complement ofthe other Latitude, cutting off 4 Figures to the right 
hand of the ProduR, and take the difference between the laſt Pro- 
duct, and the Sine of the Sum of the Complement of this one Lar. 
added to the other Latit. which difference ſhall be the Sine of the 
Complement of the diſtance between two places. 

Note, if the laſt Produc be equal to the Sine of the Sum of the 
Complement of one Latitude added to the other Latitude, the two 
places are go deg. © min. diſtant afundcer ; but if it be leſs than the 
{aid Sine, they are lefs than go deg. o min. aſunder : but if it be 
more than the {aid Sine, then the former diftcrence is the Sine of the 
excels above go deg. o min. unto which. add go deg. o min. and the 
whole is the diſtance required. : 


Example of the ſecond. 

The Iſland of S. Thomas under the EquinoQtial Longitude 38 deg. 
o min. and Fava minor Long. 151 deg.o min. and Lat. 8 deg. o min. 
difference of the Long. 113 deg. o min. the exceſs above go deg. 
O min. is 23 deg. o min. the Sine 3908, which added to 100co, the 
Sum is 139093, the Complement of the Lat. given 82 deg. o min. the 
Sine is 9903, which multiplyed by 13903, the Produtt is, cutting 
off 4 Figures to the right hand 13773, from which ſubtra&t 9903, 
the Sine of the Complement of the Lat. the Remainer is 3870, the 
Sine of 22. deg; 46 min. unto which add go deg. o min. and the. 
whole is 112 deg. 46 m. which multiplyed by 60, and 46 min, ad- 
_ ded, 6766 miles, the diſtance of two places. | 


Example of the third, wh | 
Nova Zembla Tong. $3 deg. 29 min. and Latit. 74 deg. o min. - 
and New Plimouth in New England, Long. 315. deg. o min. and 
Latit. q1.deg. 37 min. leſſer Latitude added to the Complement 
of the greater, the Sum is 57 deg. 37 min. whoſe Sine is 8445, 
the difference - of Longit. 128 deg. 29 min, the excels aboye 90 
F 2 Ceg. 
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- deg. © min. is 38 deg. 29 min. whoſe Sine is 6223, which added to 

1000, that Sum is 16223 ; which multiplied by 7476, the Sine of 
the Coinplement of 41 deg. 37 min. the Produ& is 12128, and 
this multiplied again by 2756, the Sine of the Complement of 74 
deg. o min. the laſt Produd is 3342, which ſubtragted from that 
Sine of the Sum of one Latitude, and added to the Complement of 
tke other Latitude, viz. the Sine of 57 deg. 37 min. thatis, 8445, 
and the Remnineris 51c 3, the Sine of 30 dep. 41 min, whoſe Com- 
plement is 59 deg. 19 min. which being multiplyed by 60, makes 
3559 miles, the diſtance required. 

The ingenious Mariners may Sail by knowing the true Longitude 
and Latitude of places, to any place alligned, as well by a blank of 
Paper or Paſtboard, as by his Sea-Chard, by the help of a ProtraQor. 

For Example. | 

A Ship being at Lizard in the Southweſt parts of Enzland, whoſe 
Longitude and Latitude l find in the Table to be 18 degrees, 3o min. 
and 5odeprees 10 minutes, is bound for an lfland in the Ocean Sea 
called Maida, whoſe Longitude find in the ſame Table to be 2 deg. 
40 minutes, and Latitude 46 degrees 40 minutes, the difference 
of their Latitude is 3 degrees 30 minutes, which is 210 miles, or 
70Leagues : Therefore from the Prick or Point A, 1 draw the line 
AB in the Traverſe-board here adjoyning, and upon the Point 4, 1 
place the Center of the Protra&or, being one half of the Mariners 
Compals,the middle Point whereof repreſenting the North or South 
( as occaſion ſerves) I lay upon the Line A B, and applying 50 
Leagues ( whereof the Scale on-the edge of the ProtraRer contains 
100 ) from A towards B, where the {aid 70 ends, I make a Prick 
marked with C, fo is 4 C 70 Leagues, the diſtance between the 
Lizard and the Parallel of 34a:ds: then from C I draw the Line 
CDat right Angles to AB, and by the former Chapter I find the 
diſtance betwixt Maida and the Meridian of the Lizard to be 629 
Miles, or 209 Leagues and two Miles; which by the Scale afore- 
faid, applyed to the Line CD, at the end of the diſtance I ſet a 
prick marked with E, ſo is the Line CE 209 © Leagues, the diftance 
that Maida is to the Weſtward of the Meridian of the Lizard, or 
the Line 4B, then the ProtraQor lying as the firſt, 1 lay a Ruler 
from the Center thereof to the Iat Prick E, and with rhe former 
Scale meaſuring along by the edge of the Ruler from A the firſt prick, 

te 


The Sea-man's Kalnder, 111: 


to-E the laſt; I find the diſtance to be 222 Leagues, and the Ruler 
cuts the Point I and by S, and a half Point to the Southward : Ss 
I conclude the Iſle of Maida to be diſtant from the Lizard 222 
Leagues, and the dire& Courfe Weſt and by South, and half a 
Point Southwards. 


The Type of « Traverſe-Board and a Protractor. 


oy 
ON 
Vac yactth thao, a 


Do Nath. by 


| 
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But if the Wind be fcant or contrary, fo that you cannet Sail by 
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the dire& Courſe; | then: muſt you keep a reckoning how' many 
Leagues you Sail-uport:every-point; and where you change your 
Courſe, there place. the Centre of the Protra&or, keeping the 
Meridian, or North or South Line of the ProtraQor parallel to the 
Meridian down on the Traverſe-Boarxd, and laying a Rule from the 
Centre of the ProtraQor along that Point upon which the Ship 
maketh her way; and to theedge of the Ruler ſoplaced, apply fo 
many Leagues of the Scale, as the Ship hath Sailed upon that Point, 
and then where that number ends, {et a prick for the place whete the 
Ship then is, and again upon that Prick, place the Centre of 
the ProtraKtor, laying as before, the South and North Line thereof 
parellel to the Meridian, or South Line firſt drawn, and then laying 
a Ruler ts the Centre of the Protrator, being the place where the 
* - Ship then is, and to the place aſſigned, it ſhews upon the Protradtor 
that Point how they bear : and that Scale applyed thereto, ſhews 
the diftance, as in the former Example : Having Sailed upon the Lz- 
zardin the right Courſe 5o Leagues being in the Point F, the Wind 
cometh to another Point, ſo that: ſhe maketh her way Weſt and by 
North 40 Leagues, at the ends of: which Courle is the Letter G, 
from thence ſhe runneth South 75 Leagues; at the end of which 
Courſe is H: then from # to know the diſtance and what Courſe 
muſt be kept to the prefixed place of Maida, marked with F, I place 
- the Centre of the Protrator upon #, and the edge thereof, which 
is then North and South Parallel or Equidiſtant to the firſt Line A B, 
which ſo placed, Llay a Ruler from the Centre thereof to &, and I 
find the Courſe to be Weſt, and half a Point to the North 125 
Leagues. | | 
Note, that it is neceſſary to have upon your ProtraQor two ſeve- 
ral Scales, a greater and alefſer ; for the greater the Scale isas you 
keep your reckoning by, the truer ſhall your Accompts be. 


How to keep a more exatt Accompt of the Poyage by the 
Trayerſe-Table. 


E Mu Traverſe-Table hath fopr parts, wherein the Rumbs are 
reckoned] from the Meridian by eyery quarter Point, begin- 
ning at the head of the Table, and ſo reckonig them upon the head 
of the Tables, it comes to the fourth Rumb, and'then the-Rumbs; 
are 


-- a 
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are reckoned at the bottom of the Tables back again. The Margin 
or ſide of the 1 able, ſhews the Leagues Sailed ; and the middle part 
ſhews how much you have Sailed either Eaſt or Weſt from the Me- 
ridian-: North or South from the Latitude, accotding to the Let- 
ters E.W N.S. at the top and bottom of the Tables, which Table 
is caſt up according to.the 12 and 13 Propoſitions following. 


For Example, 


Suppoſe a Ship Sails 50 Leagues or Miles South Weſterly upon 
the Sixth Rumb and an half; 1 would know how much I am to the 
Weſtward, and how much'to the Southward. For this I look into 
the Table, and in the ſecond part thereof, at the. _ | 
bottom of the Table, I find '6 Rumb= ; and a- 7 Rumb. Þ 
gainſt 5oin the ſide, Ifind the numbers 47, 84, ſ< ay IF 
and 14, 50, as they ſtand here in the Margin, |— 
Now becauſe the Rumb of the Courſe ſtands at [4724_| 1450 
the bottom of the Table, I obſerve how the Let- EW |: NS» 
ters ſtand, and they ſhew, that by this Courſe | | 2 
E am run 14 Leagues or Miles, and 50 parts or - 
an half in Latitude to the Southwards, and 47 Leagues or Miles, and 
80 parts; that is, almoſt 43 Leagues or Miles to the Weſtward 
from the Meridian I Sailed from. But now, if the Ships Courſe 
had been one Rumb from the Meridian, asit is at the top of this 
part of the Table, then you muſt have accounted according to the 
Letters at the top of the Table, vz.:Southerly 47 Leagues, 84 
parts, and Weſterly 14 Leagues, 5o parts. - h 
And thus any particular Courſe being found, you may fet it upon 
the plain Chart by the Latitude and departure from the Meridian, 
by laying a Ruler to the {aid Latitude and Longitude in any little 
Draught, better than a ProtraQor with a large Scale. | 

But when you have occaſion to run ſeyeral Courſes, as you muſt 
in moſt 'Voyages ; your beſt way will be to keep a reckoning of 
themin ſuch like Tables as this following. 


The - 
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To explain this, take the la Example before mentioned in the 
Traverſe-Board,wherein a Ship Sailing from the Lizard to the Iſland 
528 the Tra, Jada, makes her firſt Courſe from * Ato F W and 
verſeBoard . - byS, half the Point to the Southwards, that is, Sou- 
which bath this therly 6 Rumbs and a half, Now by the Traverſe- 
Example upox T4þle, 1 find for this Courſe (as before ſhewed) that 
ir, Page Il he Ship hath Sailed to the Southwards 14 Leagues 
50parts, and to the Weſtwards 47 Leagues, 84. parts which I ſet, 
down according under the Columns South and Weſt. 

The ſecond Courſe the Ship makes, is from P to &, which is W 
and by N 40 Leagues, that is upon the 7 Rumb from the Xeridiar : 
And for this 1 find in the Table the Northing to be 57 Leagues 80 

parts, and the Weſting to be 39 Leagues 23.parts, which I likewiſe 
ſet down under their reſpeive Columns of North and Wet. 

The third Courſe in this Voyage isfrom G to H, being 75 Leagues 
Sauth; this without further trouble I] fet down under the Column 

of South. FRE 

The fourth Courſe is from Zto E being Wet, only half a Point 
tothe North, which is 7 Rumbs and an half from the Meridian, 
thediſtance Sailed 125 Leagues, the Northing and Weſting where- 

of I take out of the Table at 3 times, becauſe it cannot be One. in 1 
ine, 
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line, and ſo ſet it down under the Columns North and Weſt, as you 
ſee in this Table. And here now caſting up the account, I find 
firſt that the Ship hath Sailed in all 290 Leagues. Secondly, finding 
in the North Column 20 Leagues 5 parts, and in the South Column 
8gLeagues 5 parts, ſubtracting the leſs from the greater, I find I am 
tothe Southward 69 Leagues 45 parts, which makes 3. deg. 28 m. 
which ſubtraQed from the Latitude of the Lizard 5o deg. 19min. 
ſhews the LatitudeI amin tobe 46 deg. 4.2 min, 

Thirdly, Caſting up the Weſt Column, I find I am to the Weſt- 
ward 211 1.45 parts, that is, 634 miles: and by the former * Table 
I find, that in the Latitude of 4 deg. which is about the 
middle Latit. that 4.0 miles 1 5 parts make one deg. of * Page 114. 
Long.by which dividing the ſaid 634 miles, Ifind about ſ*1g how 
15 d:8o parts,that is, 15 d.q$ m.which ſubtracted from _ . _ 
the Long. of the Lizard 18 d. 30 m. there remains 2 d. in any Las. 
4.2 min. So that I am very near the Ifland Maida, 
whoſe Long. is 2 deg. 40 min. and Lat, 46 deg. 40 min. 

'But yet the Longitude may be more certainly known, if you caſt 
it upatevery Courle, which you may thus do exactly. If you keep 
your account in Leagues, then 20 Leagues making one deg. divide 
your Leagues by 20, or take the half of your number of Leagues, 
making the Figures one place leſs, it ſhews the deg. and' 100 parts. 
Thus in the firſt Courſe the Weſterly diſtance from the Meridian 
being 47 Leagues 84 parts, yields 2 deg. 39 parts, which ſhould be 
the difference of Longitude according to the plain Chart. 

But becauſe the deg. of Longitude grow lels as the Latitude in- 
creaſeth, you muſt proportion this by the middle Latitude, thus, As 
the ſine Complement of the middle Latitude of the Courſe is to the 
Radius, ſo the deg. and parts of Longitude of the plain Chart to the 
deg. and parts of Longitude of the true Chart or Globe. 

"Thus for the Courſe aforeſaid, the middle Lat. being 49 d. 43 m. 
and the difference from the Merid. '2d. 39 parts of the plain Chart : 

Asſine Compl. 49 d. 48 m. togod. So 2d. 3g. pts. to 3 d. 70 pts. 

- 6454 IO000 2, 39 $5: 79 — 

And thus you may find the true Longit. of any Courle, as exaQly, 
and with as little trouble 'as any other way, and ſo find, out your 
Longitude and Latitude all along your Voyage. ; 

"Tfyou deſire to be more fully inſtructed herein, you may fee this 
applied to all kinds of Sailings, in my Book called the Advancement 
of the Art of Navigation. Q 2 Hore 
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Here followeth a brief Table of Sines, for Arithmetical Ca/calation, 
the toral Sine whereof 1s 10000, with certain neceſſary: Propoſutions 
to be wrought thereby ;, by which few things propoſed, and Examples 
| thereto annexed, any one that bath either an ingenious Spirit, or 4 
. willing mind to the Praftice of the Mathematical Sciences may 
attain to much knowledge therein. | Ov. 


A brief Declaration of the ſame. 


" Hat the Table of Sines is, hath been very learnedly 
/ explained by others, and therefore needleſs it. is 
for. me todiſcourſe thereof; only take theſe few 
| Inſtru&ions for the help of thoſe, which. as yet 

| have no knowledge thereof. Firſt, know that Sailing which is the 
principal thing here aimed at, is performed by a true and perfe& 
knowledge of the Sphere, by the Proje&ion whereof,all Calculation, 
Tables calculated, and Inſtruments for Obfervations are invented, 
protracted, framed, and made. ES 


What this Spliere is, 1 need not diſcuſs , the chief or great- 
Circles thereof conſiſting of 360 Degrees, and one quarter thereof 


being go Degrees, which quarter being taken from the whole Cir:- 
cumferente, conlifteth of theſe three particulars, viz. An Arch or 
part of a Circle being indeed go Degrees, or a quarter of the whole 
Circle, a right Angle; and two equal ſides thereto, ef which the one 
is the Baſe or Ground Line, the other a Perpendicular let fall there- 


'on at right Angles, the utmoſt ends or extentions of which two - 


Lines are the limits of the aforeſaid Arch or quarter of the Circle : 
the which three parts ſo fitted together in their due order,. ſheweth 
the perfect Platform of one quarter of the whole Circle, com- 


monly.called a Quadrant :. the Baſe or Ground Line whereof being 


divided into 10000 equal parts, is Sinw Tots, or the whole Sine : 
and the whole Arch or quarter of a Circle into go Degrees, is. the 
"whole Arch belonging to the ſaid whole Sine. 

. Within which Quadrant ny Number- of Degrees. or Minutes 
' counted from the beginning or firſt Perpendicular, may be called an 
*Areh or part ofa Circle, and another Perpendicular let fall there- 
from :to the aforeſaid Baſe or Ground Line, the-number of equal 
- parts that the ſaid Perpendicular falleth upon, is the right Sine 2 
| | | the 
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the Arch given: -and the Cyripleniem of the Arch' giveri, is the Re. 
*mainer thereof, it beidg bp en from'go deg. or the whole Duadra. 
'To find out the right Sine of any given Arch, -look in the head of the 
following Table for the deg. thereof, anid'if-there be-any minutes 
therewith, look for the min: at the left-fide'of the Table, and car- 
ing your eye downwards from the deg. till you come right againft 
them in the nuchber® which you find 'in the common Angle to 

them both, is. the right Size of your given-Arch defired : As if you © 
deſire the Sine of 35.deg. 20 min. look 'in-the head of the Table for 
35, and upon theeft-fide thereof for 20,- and in the common Square 
or Angle right againſt them both, you ſhall find 5583, which is the 
Srne of 35 deg.'2o min.” and if you ſubtraa-35 deg. 20min. from 90 
deg. the Remainer 54. deg. 40 min: is the Complement thereof, whoſe 
right S7ne' (found a$'before is taught is 8158: what the verſed 
«Sine is,* and how found out; is afterward ſhew'd 3-1 doubt not but 
that theſe few words will {uffice for the explaining of the Table fol- 
lowing, whoſe large and ample uſes for Nqv:zarion, and other the 
- Mathematical Priiffices, theſe following-exemplary Propoſitions will 
in ſome reaſonable ſort make manifeſt : by which few here propoſed 
and an{weted; the fngenious may gather the manifold uſts thereof, 
being that indeed the benefit to-be reaped thereby is great, and the 
Propoſitions to be wrought thereby- infinite. Wholo deſires: more 
perfection in this kind of Navigation, and generally in all Mathema- 
tical Prattices,. let them ſpend ſome time in the Study of that excel- 
tent Book of Mr. Richard Norwood of the Doftrine of Triangles, ap- 

plyed.tothe three Principal kinds of Sailing. | . 


Certain Propoſitions to be wrought by the T ables of Sines.. 


The Sun: true Place being known, to find his Declination, 


Re | - 6.746 - Prop. "PE | F 

| ASthewhdleSine is to the Sine of the greateſt 'Declination, ſo is 
the Sine of the Suns diſtance from the neareſt EquinoQial Point, 

to the Sine of the Declination for the-Day propoſed. 


. - - 
” # +* 


_ | " Eran WE | 
Suppoſe the true place of the Sun to bein 20 deg. 36 min, of 
Taurm, which'is 30 deg. 36 min, from the: beginning of Aries, io : 


o 


— 


20 


5ode (36, ke 
pr bed, ided b 

| yi y.the; 
'out in, the Table: Mu 


Ts 


Rial Point by the 
[ Deg ec ination, and. that brodun 

nole Sine,.. whoſe ſeve al Sine being found 
aig, an] ſti «$534 the work will and 


nce {rom [; 


$2.0. 


Sh. Y-64 * + > 5 
" If'g3. give 23- 32 ' What, 50. 360, , p20 
1. --. .FOOOG,,)-3 ; 094537, TEST 551 ei 39 
 Faeit 3085, 2 ho e..Neare h i FEY 17. deg. 1 min, is POR true 
Declination of the Sun, p Sg tay and Year aforeſaid. ; 


. The Declination of the.Sux wn, FP find | bis place 1 the Z adiack, 
C3 oat. 
S the Sine of the Jl 6 a, TMP is to the whole Fine, ſoi is 
the: Sine of the Declination-for the Day ropoſed, to the SUR 
flac ordiſtance from the pearl EquinoQial Point, 


Example. 
F Suppoſe [ find that the, Dechnongn of the un 1s 7 jdeg mc min. 
North, Sherglont Up; 3 PL , 
Moos oe — 2003, | TITS "20609: $74, fn 
Facit neareſt 7727, ron op Bos! 30. min. is:the Suns 
diſtance from the Vernal EquinoQial Point. of «fries, from-which 


taking 30 deg. the- whole Sine .of fete Remier 2048; 3610, 


thewens : Sun to be: lomucheptred; i FARK, h- 1s. the; next 
ine 1 aries ber 
The Latitude of any place, andthe Deckbudrian of the Sun given, 
| to find the Altitude. os 
INIT I 


S hs Sine of the Complement ofthe Latitade;. is in n proportion 
A tv the whole Sine, ſo is the Sine of the, Suns DORCIPARIOPs to 
the Altitude, | need ala To mg 
Example, by 

The Suns Declination being 11 deg. 48 min. TAY 1 deſire the 
Amplitude of the Sun, viz. How much the Sun doth Riſe and Set 
from.the true Eaſt and; Weſt Points, of, the Horizon, 'towards the 
North or South, in the Latitude of 51 deg. 40 min. ;to know. which, 
the work is thus: If 


Ty? Sca-min's Kalender, 

If 38 deg, 20 min. the Complemens,of the Latitude given, godeg. 
the Arch of the whole Sine ;* what NE 11 deg. 48 min. the Decl:- 
zation Of the Sun : : Cpl fo» 
Mi" 1 38Dep. 20 Min. Fas 6.5. og 
|  WEDZ one £5 OOO 2045 

' Facit,3297 neareſt, whoſe Arch ought out i the Table, of Sines, 
is +9 deg. 15 min. for the" Amplirude' of the Suns Declination pro- 
poſed : the ſame divided by 11 and one quarter, the Number-of:De- 
grces that belongs toa Point of the Compals, ſheweth one Point and 
eighth deg. which the Sun riſes-and fets to the Northward of the 
Eaſt and Weſt, bei yg os the Declination is North, for if the Decli- 
nation were South, t OFEre the Amplitude Southerly: 


T b Peclinatio ol Cota of the Sn £ven, to find the 
height f the Pole. 


Prop. 5. 


A*! Tin of that Amplitude is inproportion to the Sine of the 
Dealination, {o.is the whole Sine, to the Size of the Complement 
of the Latitude. 
Example. 

The Declinarion 11 deg. 43 Min. and the bids 1 19 degrees, 
7,min. I demand the height of the Pole ? Say, 
bj . If. . n96 7 give Il. 43? What go? 

17; 32 wg 2031 , TOO00 6202 

'-Facit 6202 neareſt, hols pr in the Table of Sines being 38 
Pa 40 min..i5 the. height of the Equino&ial, or the Complement of 
the Latitude -- that ſubtratted from go deg. leaves 51 deg. 40 min. 
for the height of the-Pole,. or Latitude of the place deſired. 


""*he true Place and Der lination f the $ wn given, to find the 
Right Aicenlion. 


Prop. 6 


.'S the Sine of the Compl. of the Declination is-to the total Sine, 

10 isthe S$3ne of the Complement of the Suns diſtance from the 
digiininy of Aries to the Complement of the Right Aſcenſion. 
CO Rn) Example. 
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CHEE a3 , Exanyhe. OE 7 21110 921 
I deſire the Right FOO of the Sun being in 1 | Lodeg. 140 min, 
of Taxrw,in which, place his Declination is 14 deg. 56 min, and the 
Complement thereof 75 deg. 4min. and thediſtance from the begin- 
ning ol Aries 4.0 deg. 4 min, whoſe Complayroth 49 geg- 468 min, 
] lay then, -: ..;: 
__ If 75 54 gire g9. | Whar is 46 Minutes? / 
9663; . ; © 10000. : , + 7934 7900 
| yy 7900, whoſe Arch: in the Table of Sines is 52. deg, 11 min. 
the Compl. whereof 37 deg. 49 min.is the Suns Right Aſcenſion, the 
ſame converted into Hours, by allowing 15 deg. to an Hour, glycs 
2 hours, 31min. 16 Jeconds.'. S 
This is to be underſtood, when the "ay is betwixt the beginning 
of Aries, and the Tropick of Cancer, for if the Sun be in the Tropick 
of Cancer, ther is the Right Aſcen. godeg. or 6 hours : And if the 
Sun be betwixt the Tropick of Cancer, and the Fnnoal Point of 
Libra, ſubtra& the diſtance that the'Sun is' from the beginning of 
Aries, out of 180 deg. and with the Remainer-work as before; for 
the Right Aſcenſion; which Aſcenſion ſo found, take kom 180, and 
the Remainer is the right Aſcen- defired : But if the Sun be betwixt 
the Equin. of Libra, and the Tropick of Caprigory, ſubtra& the ſaid 
diſtance from the beginning of Arzes, out of 180 deg, and ifbetwixt 
the Tropick of Capricorn, and the beginning of Ares, take the ſaid 
diſtance out of- 360 deg, and then work as before. One Example 
or two will-make all this plain unto'you.' © © © 
The true place of the Sun being 17 deg. 51 min. of "FEM; is 
107 deg. 51 min. from the beginning of Aries, which taken from 
180,leaves 72 deg. 9 min. whoſe Complement is 17 deg.'5 1 min. the 
Suns Declination being then 22 deg. 20 min, the Compl. thereof 1 is 
67 deg. 40 min. Say then, | 
If 67 40 give 90. - What: 17 51 Minutes? : 
9250 - 10000 3065 3314 
Facit 3314, whoſe Arch is 10 deg. 21 min. the Complement 
whereof 70 deg. 39 min. taken from 180, leaves 109 degrees/21 
min. for the Right Aſcenſion deſired, which:converted into Hours, 
makes 7 Hours 17 min, - 24 ſeconds. Again ,:I deſire yk ht 
cenſion 
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Aſcenſion 6f 20 deg. 40 min. of Capricorn, whoſe diſtance is conti- 
nual proceeding from the beginning of Ares, being 292 deg. 4c mn. 
taken from 60 ; leaves 69 deg. 20 min. with the Complment where- 
of 20 deg. 40 min, and the Compl. of the Declination of the Sun up- 
on the Point of the Suns place 68 deg. 6 min. I work as followeth. 
If 68. 6. give go. What 20. 40? 

ng 9278 10000 3529 3803 

Facit, 3803, whole Arch is 22 deg. 21 min. the Complement 
whereof 67 deg. 39 min. taken from 360, leaves 292 deg. 21 min, 
for the right Aſcenſion deſired, the ſame converted into_hours, is 
19 hours, 29 min. 24 {econds. 


The Latitude and Declination of the Sun known, to find the 
Difference Afcenſioral. 


Prop. 6. 


S the Sine of the Complement of the Latitude, is to the Sine of 

the Latitude, fo is the Sine of the Declination to the Quoti- 
ent found: Again, as the Sine of the Complement of the Declina- 
tion is to the whole Sine, ſo is the ſaid Quotient found, to the dif- 
ference Alcenſional. 


Example. 


I would know the difference A ſcenſional, when the Declination is 
 20deg. 6min. and the Latitude 5 1 deg. 40 min. Ifay, 
If 38. 28 give 51 40. What 20. 6? 
| 9391 . 10000 3437 4346 
Facit 4346, for the Quotient found. Then again, I ſay, 
If 62. 54 give go. What 4.346? 
9391 10000 4.346 4627 
Facit 4627, whoſe Arch in the Table of Sines 27 deg. 34 min. 
is thedifference Aſcenſional for the day propoſed : the ſame reduced 
into hours and minutes, makes 1 hour 5o min. which taken from 6 
of the Clock, the Hour that the Sun riſeth, being in the Equino- 
Rial, leaveth 4 hours, 10 min. at which time the Sun riſeth, and the 
ſaid Aſcenſional difference added to 6 of the Clock, makes 7 of the 
Clock 50 min. for the Suns ſetting. 


# 


Again, 
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Again, the ſaid Aſcenſional diflerence doubled, and added to r2 
Hours, the time from 6 in the morning till 6 at night,” makes 15 
Hours, 40 Min, from the whole length of the day. © / 

This is when the Sun hath North Declination for if the Declinati- 
on be South, then the Aſcenſional difference added to 6 of the Clock, 
gives the Suns riſing ; and taken from 6, leaves the ſetting; and be- 


ing doubled, and taken from 12 hours, leaves the length of the day, 
as aforelaid. | 


T he Amplitude and Difference Aſeenſional of the Sun or Star gi- 
ver to find the Declination. 


Prop. 7. 


S the Sine of the time of the Suns Riſing, converted into deg. 
and min. is to the S:ze of the Complement of the Amplitude, to 
is the whole S:7e to the Size of the C omplement of the Declination. 


Example. 

The difference Afcenſioral being 257 deg. 34 min. ſhews the Sun 
to riſe at 4 a Clock 10min. which converted into Degrees, makes 
62 deg. 30min. and the Amplirnde being founJ, as before is ſhewed 
in the third Proportion, is 33 deg. 383 min. and the Complement there- 
of 56 deg. 34 min. Say then, 

If 62, 30 give 56, 22. What 96? 
8850 8, 26 10000 6386 

Facit 6386, whoſe Arch 69 deg. 50 min. the Complement thereof 

20 deg. 1omin, is the Declination delired. 


The Latitude and Declination given ; To find the CMeridional 
Altitude. 


Prop. 8. 


F the Sur hath North Declination, ad the Complement of the La- 

tude to the Declination, the ProduR is the £Meridional Altitude. 
For Example. 

It the Declination be 23 deg. 30 min. North, and the Latitude 

51 deg. 45 min. the Complement thereof 33 degrees 20 minutes, 

aiced to 23 deg. 30 minutes, makes 63 deg, 50min. for the-Mer:- 


dian 
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dian Altitude : But if the Meridian Altitude be 24 deg. 30 min. 
South, and the Larztude 51 deg. 40 min. ſubtradt 23 deg. 30 mm. 
the Declination from 38 deg. 20 min, the Complement of the Latitude, 
.and the Remainer 14 deg. 15 min. is the Altitude defired : and if 
the Sun be in the EquinoQtial, having no Declinatiox, then is the 
Meridian Altitude equal to the Complement of the Latitude, 


The Latitude and Declination known ;, To findthe height of 
the Sun at any Heur of the Day. 


Prop. 9. 

[rſt, you are to conſider, whether the Sun be in the Equinodraf, 
or whether he hath North or South Declination; for if the Sun 
be in the Equinoftial, then as the whole Sine is to the Sine of the 
Complement of the Latitude, fo is the Sine of the Complement of the 
Suns Diftance from Noon ( allowing 1 5 deg. for every Hour ) to the 

Sine of the Altitude deſired. 

Example. 

Atany Year o Day, the Sun then having no Declination, the La- 
titude 51 deg. 40 min. 1 deſire the Suns height atg a Clock before 
Noon, or at 3 Afternoon. The Complement of the Latitude is 33 dep. 
20 min. and the Hours diſtance from Noon 45 deg.whole Complement 
isalſo 45 deg. Say then, 

If go give 38 20. What 45? 
100CO 6202 7071. 43S5. | 

Facit 4385, whoſe Arch 26 deg. is the height of the Sun aboye 
the Horizon, at the time and place propoſed. 

If the Sun have Declination, then is the workings ſomewhat more, 
except only at 6 a Clock either before or after Noon, for whick 
Hour as the whole S:ze is to the Size of the Larinzae; lo is the Sine 
of the Declination, to the Sine ol the Altitude. 


| Example. 
The Latitude being 51ceg. 45min. the Decliration 11 deg. 48 
miſt. Say, : 
If go give 5i 40. What 11 4S? 
: 10000 75344 2045 1604. 
Facit 1604, whole Arch gdes. 14min. is the Altyade deſired, 
| R 2 But 
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But for any other hour of the day, work as followeth; If it be in 
the forenoon, ſubtra& the hour given out of 12 hours, and reduce 
the remainer into deg. and if the remainer be leſs than 6 hours, ſeek - 
the Sine Complement of it, and ſubtraR it out of 10000, and keep 
the remainer : But if the former remainer be more than 6. hours, 
fubtract 6 hours fromit, and keep theSine of the remainer and add 
it to 1000, and keep the fum : then multiply the firſt remainer kept 
or this laſt ſum kept, by the Sine of the Comp. of the Declination, 
cutting off four Figures to the right hand, from the ProduR, and 
multiply the ProduR by the Sine of the Complement of the Latitude, 
cutting off alſo fouy Figures to the right hand from the ProduR, 

and this laſt Produc ſubtrac from the Sine of the Meridian Altitude 
of the Sun,and the remainer is the Sine of the Suns Altitude required. 


You are to Note, if the hour given be afternoon, you muſt take 


the hour given it ſelf, and obſerve as before, whether it be more or 
leſs than 6 hours. 


Example. 


Any day oryear at g of the Clock, Latitude 51 deg. 3o min. De- 
clination 11 deg. 43 min. North, ſubtra& 9g from 1 2, the remainer is 
3, that being reduced, 1s 45 deg. o min. whoſe Sine Complement is 
7071, which ſubtrated from 10000, the remainer is 2929, which 
multiplyed by 9791,the Sine Complement of the Declination 78 deg. 
17 min. the ProduRt is 2867, and this Produ& multiplyed by 6225, 
the Sine-Complement of the Latitude,the laſt ProduGt is 1784.. Naw 
the Meridian Altitude is Fo deg. 13 min. whoſe Sine is 7685, from 
which ſubtraQ the former number, the remainer is. 5901, the Sine 
of 36 deg. g min. the Suns Altitude required. 


Tofind the Suns Azimuth, having the Declination and Altitude 
of the Sun, and the height of the Pole given. 


Prop. 10. 
A DD the Complement of the Latitude to the Suns-Altitude, and 
from the Sine of that Sum, ſubtra& the Sine of the Suns De- 
clination, and*keep the remainer,. when. the Sun: hath North De- 


clination z 


Pa 
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clination ; But if the Sun hath South Declination, add the Sine of the 
Declination, to the Sine of that ſum, and keep the whole ſum, which 
remainer or ſum, multiply by the 10000 for the dividend, and multi- 
ply the Sine of the Complement of the ſuns Altitude, by the Sine of 
the Complement of the Latitude of the Diviſor cutting off four 
Fignres to the right hand from the ProduR, by which Diviſor divide 
the former divident, andif the Quotient be lets than 1cooo, ſubtra&t 
it from 10000), and the remainer is the Sine of the Azimuth from 
the Eaſt or Weſt Northward : But if the Quotient be more than 
100Co, ſubtra& 10000 from it, and the Remainer is the Sine of 
the Azimuth from the Eaſt or Weſt Southwards. 

Note, if the Sun have no Declinatton, then the Sine of the Sum of 
the Suns Altitude,and the Complement of the Latitude muſt be mul- 
tiphycd by 10000for the Dividend, and the Diviſor muſt be as be- 
ore. 

Example... 


The Sun having 13 deg-o min, North Declin; in Lat. 5 1 deg. 30 


min. being 43 deg. o min. high in the Forenoon, I demand the Azi-- 


ruth ? The ſum of the Suns Altit. and the Compl. of the Latit. 81 
deg. 30 min. the Sine 9590, and the Sine of the Declination 2249, 


the difference 7644, which multiplyed by 10000 for the Dividend, . 
1s 764 10000, the Sine of the Compl. of the Altitude is 75313, which- 


multiplyed.by 6125, the Sme of the Compl. of the Latitude, the 


Product is 4552 for the Divifor, and the Quotient is 16739, from- 
which 10000 {ubtraRted, the Remainer is 6739, the Sine of-4,2 deg., 


44 min.the Suns Azimuth from the Eaſt Southwards. 


FA 


For. the better underſtanding of this Propoſition, take 
theſe five Caſes-of Mr. Hizſozs.. 


t. For the Suns Azimuth having ne Declination. . 


A DX 'the Complement of. the katitude.to the Comptcment-of-- 
A. the Almicanter , which it- the total be -more- than a+ Que-+- 
drant , ſubtrat 99, and fet- dowr the Sine of. tre Remniner-; 
for the firſt number. Again, add RL LIEDENT I RIONEILS 7 


Te: 
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and the Almicanter, and add the Sine thereof to the former, from 
the one half of that total ſubtra& your firſt Number or Sine, and ſer 
down the Remainer: Then, © ER 

As the half of the two firſt Numbers added, is in proportion to 
the whole Sine, {q is the ſaid Remainer to the S:7e of the Suns true 
Azamuth: | 

Example. ” 


Lat. 51 d.3o' the Complement 38 4. 30' Sy makes 108 4. 39 
Almicanter 20 Complement 70 d. 0 $ 90 ſub. leaves 18 4. 30' 
whoſe Sine 3173 is the firſt Number. Again, Complement of the. 
Latitude 38 d. 30', Almicanter 20d. added makes 58 4. 30', whoſe 
Sine 8526 is the ſecond Number, thoſe two Numbers added make 
1 1699 the halfthereof 5849, from which ſubtra&t 3193 the firſt 
Numbers, reſts 2676 for the Remainer : 7 hen fay, 
As 5849 the halfof the two firſt Numbers, is to 10020, the whole 
Sine ;, So is 2676, the Remainer to the Azimuth deſired. 
Facit, 4575,whole Arch 27 deg. 17 min. is the Azimuth from the 
Eaſt, Southard. | 


2. When the Sun hath North Declination, the two Complements 
| being equal to a Quadrant. 


po 


Dd the Complement of Latitude with the Almicanter-only and 
from hal#i the Sine thereof, ſubtract the S:e of the Declination, 
and ſetting down the Remainer. 
As the half aforeſaid, is to the whole Sie; fo is the Remainer 
aforeſaid , to the Sine al the Azimuth deſired. 


3. When the Sun bath North Declination, the two Complements 
areleſs than a Quadrant. 


A®P! the Complement of the Latitude, and the Complement of 
a the Almicarnter, letting down the Sine of the Complement 
thereof; then add the Almicanter, and the Complement of the 
Latitude, and from the Sine thereof ſubtrat the former, ſetting 
down half of the Remainer for the firſt found Number : Again, ſub- 
trad the Sine of the firſt Complement from the Sine of the Declina- 
tion, 
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tion, and the Remainer thereof. Again, fubtra& fron your found 
Nutnber, and ſet the Remainer thereof down for your ſecond Num- 
ber: And then, : 

Asthe firſt found is to the wholc Size, fo is the ſecend to the A- 
zinith delited. 


4- When the Sun hath North Declination, and the two Complements 
more than a Yuadrant. 


AY the Complement of the Zatitude, and the Complement of the 
Almicant, which being more than go,ſ{ubtractt go, and ſet down 
the Size of the Remainer, then add the Almicanter and Complement of 
the Latitude, and ſet down the Line thereof, ad both the $:nes to- 
gether, and take the half thereof for the firſt found Number, then to- 
the S:ne of the firſt two Complements, add the Sine of the Declination, 
and from that total ſubtra& the firſt found, and ſet down the Re- 
mainer for the ſecond found : And then, 

As the firſt found, is to the whole Sine, ſo is the fecond found 
to the Sine of the Azimuth deſired. 


gs. When the Sun hath South Declination, and the twa C omplements 
more than a Quidrant. 


AP! the Complements, ſubtraRt go, ſet down the Sint c# the Re- 
* mainer, 26 alfo to the Almicanter, and the Complement of Larti- 
tude, add both their S:nes, and ſet down halt the total for the firſt 
found, then ſubtra& the Sine of the Declination for the Sine of the 
Remainer of the firſt two Complements, and that Remainer again from, 
the firſt found, which laſt Remainer ſet down : And ſay, 

_ As the firſt found, is to the whole Sine; fo is the ſecond founJ, ts 
the Sine ofthe Azimwh delired. 


The Latitude given, how many Minates or Miles of the Equineiial 
make a Degree of Longitade in any Parallek. 


| Prop. 11. So, 
A S the whole Sine is in Proportion to 62, fo is the Sine of the 


Is Cmplement of the Latitude, to the Maes aniwerab:'c tos: 


Decree in the Latitnde defired. 
L de- 


»T ER 
Fa 7 
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* Ideſire to know how. many miles in running Eaſt or Weſt in the 
Latitude of 51 deg. 40min, will alter one deg. of Longitude? Say, 
If 9o give 60. What 38. 20? 
I 0000 60 6202 


| Facit 37 for the number of Miles anſwerable to a Degree in the 
Latitude deſired. = 


The Courſe and Diſtance given, to find out the difference of Latitude. 


Prop. 12. 


A® the whole Sine isto the Miles of way run, ſo is the Sine of che 
 Courlſesdiſtance from Eaſt to Weſt, to the min. of difference 
of Latitude. IN 
Ex Example. 
Running W.S. W. which is 22 deg. 3o min. from the Weſt 75 
Leagues, or 225-Miles, I demand the difference of Latjtude ? Say, 
if go give 225. What 22. 3027 
1 0000 225 3827 86 
Facit 86 min. or 1 deg. 26 min. for the difference of Latitude up. 
on the {aid Courſe and Diſtance. 


- The Courſe and Diſtance given, to find the Difference of Longitude. 
Prop. 13. 


'S the whole Sine is to the Miles of way that you have run, ſo is 
, the Sine of the Degree that your Courſe is 'diftant from South 
or North, to the Miles that you are departed from your firſt Merid. 

Running N. W. and by N. which is 33 deg. 45 min. from the 
North 60 Leagues, or 180 Miles ; I demand the difference of Lon- 
Situde ? Say, - by 

If go give 180. What 33.' 45? 
10000 180 5556 100 

Facit 100 Miles which you are departed from the Meridian to 
the Weſtward,which if you divide by the number of Miles an{wer- 
able to adeg. of Longitude, in the Latitude where you then find 
- yourſelf to be, the Quotient gives you the deg. and min. of thedit- 

ference of Longitude: | + 


By 
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By the diſtance and departure fromthe Meridian giver, 
to find the Conrſe. | 


| Prop. 14. A 
A* the Miles of diſtance that you have run, is in proportion to 

the whole Sine; {ſo is the Miles of your departure from the 
Meridian, to the Sine of your Courſe from South or North. 


Example. 


Being departed from the firſt Meridian 75 Miles,in the running of 
oLeagues, or 150 Miles; Idemand upon what point I have failed, 
it being betwixt South and Weſt ? Say, 

If 150 give 10000. What 75? $5000 

Facit 5000, whoſe Arch 30 degrees, is the diſtance from 
South towards Weſt that the Courle is, which is South-weſt and by 
South, and Southerly. = 


The Latitude , Declination, and height of the Sun geen, to 
know the hour of the Day. — 


Prop. I5- 


a oh 4 the Sine of the Suns Altitude given out of the Sine of the 
Suns Meridian Altitude(you may find the Meridian Altitude by 
the eighth Propoſition foregoing) and Multiply the remainder by 
10000 for the Dividend ; and Multiply the Sine of the Complement 
of the Suns Declination,by the Sine of the Complement of the Lati- 
tude for the Diviſor, by which Diviſor divide the former Dividend, 
and if the Quotient be more than 10000, ſubtra& 1000 from it, and 
the remainer is the Sine of the hour wanting of 6 in the Forenoon,or 
the hour paſt 6 in the Afternoon : but if the Quotient be leſs than 
10000, l{ubtra it from 10000, and the Remainer is the Sine of the 
hour paſt 6 in the Forenoon, or wanting of 6 in the Afternoon. 


IJ : E xample, : 


BY 
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In Latitude 51 deg.30 min. the Declination 15 deg. © min. North, 
the Altitude 43 deg. o min, in the Forenoon ; I demand the hour of 
the day : the Meridian Altitude 53 deg. 30min. the Sine 8038, and 
the Sine of the Altitude given 6820, the difference 1218, the which 
multiplied by 100co, is 121800co for the Dividend,the Sine of the 
Complement of Declination 9659, which multiplied by 6225, the 
Sine of the Compl. of the Lat. the Produdt is 6012 for the Diviſor, 
and the Quotient is 2025, which ſubtrated from 10000, -the Re- 
maiher is 7975, the Sine of 52 deg. 53. min. the hour paſt 6 in the 
morn. which being reduced, 1s 3 hours 31 min. and an half added 
to 6, makes 9 of the Clock, and 31 min. and an half, the hour of the 
7 as | 

: To find the Sinus Verſus of any given Arch. 


Prop. 16, 


F the Arch given be leſs than go, ſubtract it from go, and the 
Sine of the Remainer, taken from the total Sine, leaves the Sins 
Verſus : Fut if the given Arch be greater than go deg. ſubtra& go 
deg. therefrom, and ſeek the Sine of the Remainer, which is always 
the Comp). of the given Arch z which S:74 add to the whole S:e, 
and the Total thereof is the Sw Verſus of the given Arch deſired. 


Example. 


To know the Sinus Verſus of 47 deg. 12 min. the Complement 
thereof is 42 deg. 48 min. whole Sine 6794, taken 10000, the 
whole Sine, reſteth 3206, and reverſed Sine 47 deg. 12 min. 

. Likewiſe to know the reverſed Sine of 1 37 deg. 25 min. which is 

miore than go deg. take 9o therefrotn, there reſteth 47 dep. 25 min. 

'the S:-us whereof 7363 added to the whole Sine, maketh 197363 for 
the reyerſed Sine of 137 deg. 25 min. 
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A Table of Sines. 
The Degrees of the Quadrant. 


ABLIRSEBTED EE EEO ANETNWE 
1 | [03/177] 52[526[70c[374[1048[1222/1395|1567] [59] 
2] [06/180[3 555 29[703 105111224 1298|1570| [58 

3] [P9[133]258[533]706]880[1054/1224|1400[1 573} [57] 
| 4 [121156]361]535]70c[383|1057|[123011403[1576] [56 
5| [141189]363538[712]$86|1060[1233/1406[1579] [55 
6| ]17]192[366|542[715|889|1063 1236/1409 1592| 154 
7] [201195]369 544(718 I065|[1239|1412 1584 53 
8| [23]1981372[547[721]395|[1068[1242[1415|1587| |52 
9 [2620113751545[724|898[10711124511418|1590| [51 
20, [£91204]370155217261500[1074[1247/1421/1593] [56 
11 [32/2061381]555]72g1903[1077|1250[1424/1596] [4c 
12] [35]209[334|[5581732[906|1080 1253 1426|1599 48 
13] [33212138-1561]735]09{1083|[1256|1429[1602] [47 
, 14 41]215]39<[5641730%31211086|[1259|14.32|1605| | 46] 
I5| [44]2181393[5671741]91511089[1262[1435|1608| [45 
16; [46]2211395|57C 44d 18007 I26511438|[1610] J44 
I7] 149]224]39 $7 31747 921|[1094|[1268[1441]i613| [4.3 
18] [52]227]401 5761750 I097|127111444{1616| [4.2 
19] 155]230'/404 5791753 927|1100|127 3]1446,16 19] 141 
20] [5<[233/407]581]756[p30|1103[127611449/1622| [40 
21 61 2351410 534 758 932{1106 L427 43> 1625 39 
22 64 23814 13|587[761 1109]128211455/1627] [38 
23] 67241/416|590[764[938|1112[12$5|[1458{163c| [37 
24 (701244]419/593 767 1115|]1285[1461|1633| [36 
25| ln3l247 422|596|7 7 I1181129111464;1636] [35 
26] {76|250/425|599177314711120 1294114671639] . [34 
27] 1781253[4276021776|g50[1123[1297| 1469/1642] |33 
281 ;811256[4306051779|953/1126[129911472/1645] |z2 
2 ;341259 433 607/782 956|1129]1302 1475 164% [31 
:d $726:36610785650/1132[13041478 1656] [50 
8g 88 87 |86|35_ 83 |] 82 | 81 | $0 A 
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A Table of Sines. 

The Degrees of the Quadrant. 
—_—[RLELATS ET TIS TITTIES FS Ti 
31 _ g9o[2651[4 39/6 13/787] 961 c135 1308/1481 1653] 29| 
32 931268144.21616/79c| 964[1138 1311[1484/\1656] [28] 
33 96[27044516 19/793] 967[11411131411487{j1659] [27 
34. 99127 3/44.51622/796| 970j1144'1317/11490[1662| [26 
35 102[276/45 1]625/799] 973[114611320[1492[1665] [25 
36] [105[279/454[628|802] 976[1149[1322[1495/1668| [24 
37] [107Þ282/456[63 11505] 979[1152[1325]1498/1670] [23 
338] [110[235[460[634|806| 982[1155|1325|1501/[1673] [22 
39! [113[2381462[637]311] 985|1155[1331[1504{[1676| [21] 

14 [11829114651649514] 9891 161133 411507/1679] 120 
41 I 19]294|468[64-2]8 16] 990[1 16411337 1510/1682 I 9 
42 1221297147 1154-51919 993[1167 1340|1513/11685 [18 
43] [125[30c[4741648]822] 996|1170[1343]1515/11688] [17 
44) [128[302[477[651]825] 999ſ1172[1346|1518|1691] |16 
4-5 1311305/480|654|328[1002/1175]1348}1521[1693] [15] 
46) [1134]308[453]657]83 1]! 005/[1178[1351]1524{1696] [14 
47] |137]3111435|660[334{1008|1181]1354/1527{1699] [13]. 
48] [r4c[3 14/488[663/837]1010[1184j1357]1530[1702] 112 
49) [142]3 17]4911566 540 1013/1187|r360[1533|1705| [11 
5o] [145]3 20[494/568843]1016|1 19c}1363[1536|1708; [1 
Fil [148]323[497[5711845]1019]1193]1366[1538]1711 9 
52] [151]326|[500[674|348|[1022|7 196[1369|1541|1714] | 8 
53] [F54{3291503[677]85 1110251 19811372[1544j1716| | 7] 
544 [157]3 31]506[650[8 5411 028|1201]1374{1547}1729] | 6 
55] |16c|334/505[683]857[103 11204113771550[1722] | 5 
56) [163[337]5 12]636]56011034{1207[1380[1553[1725]| | 4þ 
F7 166|:4c|515/689]863[1037/1210]1383{1556|1726 3 
58] 169134315 17]692[866[1039/[1213[13-536[1559|1731; | 2] 
59] j172[344[520[695}869[1042|1216{!'389j156 1117 34} | 1 
60 174] '50[523/697]870[1045|121911392[1564[1736} | © 
, | 18983 [87 [56 '851] 84 | 83 | 82 | $1 | 80 | [M} 
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ULECHEINED I LIE]AT (16 | 17 119 | 19. 
| 11739 1911j2082/2252 Tha 25912759292 309313, 
21742 1914j208 $2255 2425125942762 292913096 
3.1745|19 17|2088225 2428/2596 2765 293213048 
| 41748 1919 209012261 243025972767 293513 1011326756! 
| 51-75 1] 922209312264 2433/2602 2770 2938[3 10413269 55 
61754 1925 '2096 2267\2436 2605 2773 2940[310713272 54) 
71757 1928 2c9712269]2439 2608, 2776 294 3131c8[3275 53 
8 1759 193121002272 2442261112779 2546|311213278 52 
| 9/1762 1934/2102 227512445 2613, "2581 2949131151328051 
110 1765 1937 2105 2278 244.7[2616, 2784 29511311913283 $9 
1111768 19322110 2281 245c|2619 2619 2787, 295413 120 228649 
12/1971 1942/21 1212283 2453]2622 (2799/2957 3123 [3289/48 
iy 177311945 2117 2286 24.56 2625 279324 6c<13 126 329147 
14 1776 1948 2119 22 $5 2450 2628j2795,;299313 129 3294.46 
[15 1779/1951 1 212112292 24622630 [2798/2965 31321329745 
116 1782 1954 21 2512295 24641263 31280125 69]3 134]3300'44 
17; 1785 1957 212712298 2467 2636128042971 31371330243]. 
{ 1871788 195392130 23c0247063912807|297443 140]3 305/42 
19,1790 1962 2133j2303,2473|264 i]209|2976(314313308|4 1 
20/17 1793 1965 2136j2306 2476[2644/25 121297 2979]3.146|3 331040 
21 1796 19677 21392 309 2478 2647/2815 5/2982 31483313 39 
22/1999 1971 214212312/248:[265012518, 2985|,315113316|z8 
2311802. 1974 214512315|2484j265 3]2821]2938]3 154133 19]z7 
2411805 1977 214723 17/2487|265 5128231299931 513322136 
25;3 808 197912150, 232c[249c1265812826[299313 159]3324ſ35 
26 1810 1982 21 <212323 249212661 28291299613 16213327 
{27,1813 1585'215612326[249512664[28 32[2999 31651233 3} 
28:1816 1968 21 <cl232c :4981266712835|3001 316713332 32 
SoliBid 1991; 12161}2331|2501]266c[2837]3004(3170 3335131 
30 ACID 2334 Fee 300713173 333* 30 
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| A Table of Sines. 
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M} 1o | 11 |] 12 10 |: 19 
311182511996]2 167[2337 = 267 5:2843]3010[3176/3341129 
32113828;1999ſ2 1170/2340 2509|2678 28 284613013[317813343(28] 
33 183020022173/2343 2512, 268112848 301513181/3346/27 
1833 2005 217612346 2515 '2683 2351 3018 3184/3349 26 
35 1836\2008|2 17812349 2518, 2686 2354/3021 3185713352/25 
361839 2011[2181]2351]2521 '2689' 285713024 3189 3354/24 
37 194220142134 23 54 2524/2692 28601302613192 3357125 
381846 2016]2187 235712526 2695, 2862[302913195'3360|22 
39 18482019 2190236025292698 286513032[3198 3363/21 
40 185020222193/2363 2532 2700 2568 3935|3201|3365]20 


41/1853 2025121962365]/2535 2703 287 113037 3203|3 368 
[4218 S 8 

42 1356/202 21982368 2539 2706|287413040[3206(3371]1 
43 1859203 12201 2371/2540 2709 237613043] 3209|3374 I7 
14 13862/203412204/2374\2543'2712 2879|3046 321213376|16 
15 1865]2036]2207/2 377 25462714 288213049]3214 337915 
46,1368/203912210,2350 2549 2717 2885 ZOF1I13217 3392 
[4718702042[2213 2382/25 52/2720/2887 3054132203385 
+8 1873/2045]2216/2385/2555;2723 258013057[3223|3357|12 
49, 1876/2048[22 18 2383 2557j2726|23893[3060 3225|3390 


50 1879[2051]2221/23912560,2729]2896150623228(3393|10 


51 188212053/2224/2394/25632731/2999 3061 32313396 
52 1885|[2056[2227|239712566[27 34429011306 
53 18382059 2230|2399/2563[2737j29041307113236 
54, '1890/2062]22 32124021257 112740[29071307313239(3404/ 
55 '1894|2065]2235 2403|2574127 43291013076 324213406 
| 56186206 223312406[2577,27451291313<7913245[3409\* 
5711599 2070/2 24.1]241 1125501274 2915 308213248[34.12 
; $1992 207 312244|2414 258327 51;2918130551325013415 
59,190512076[2247[2415|258 woe 308713253 2317 
60/1908[2079/ 3249 2419 258! 275612924/3090j3256|2320| 
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The Sea-man's Kalender, 


A Table of Sines. 


| : The Degrees of the Quadrant. 


\O 2x PET) 


613748 
8913751 


22\\| 23 


113913 
3754\3915 
3757 


3923 
3765 


3 768 


8'3770[3931 


3619 
813622 
3624 
3627 


3630 
36032 
3635 
3638 


3041 


$013643 
83/3646 


86/3649 


3651 
3654 


3057 


3665 


3/73 


3926 4086 4245 
392914089 4237 


393414094{4252 


| 24 | 25 
391014070 4229 


4073423 I 
40754234 


43364541 
43894545 
4391 454 


3918[4078 4236 
11375913921 
o[3762 


4.08 1/42 39 
408314242 


409 1142.50 


377613937 
3776 
37S1 
378413945 
378613947 
3789 
379213953 
37943955 


393914999 
394214. 10214.260 


3950/4.110]4268 


3797|3958 


4996/4255 
4258 


4104/4263 
410714266 


41 1214-271 
411514274 
411814276 


43944550 
43964553 
43994555 
4402 4.555 
4404 4561 
4407 4563 
4410,4-566 
= ———— 
44124568 
44154571 
4418 4573 
44.20 
4423 4579 
442 
4.42 
443 14556 
44334539 
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28 | 29 


46974851 
4700/4853 
4702 4856 
4705/4858 


4576 


4531 
4584 


4707 4561 


47104363 
4713 48366 
4715 4565 
47184871 
47204573 
4723/4876 
4725/4378|48 
4729 
4731 
4733 
4736 
4735 
4741/48 
4743 
474-6 
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381113971 
38133973 


168 


3327/3987 
.67 | 66 


380339631412 3/4281 
3805/3966|4126]4.234 
3808'3969/41 28[4.287 


381639774136 
3819/3979|41 3914297 
3560 3321j13982|4 142 


3662/3824 3985 


413114289 
413414292 
4295 


4300 
4144[4302 
+147]430) 


4438[4594 
4441 
4444/4599 
4446[4602 
4449 


4597. 


4604 
4607 
46010 
4612 


| 63. 
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4745 4901 


47514904 


47 54/4906 
4756/4909] 
47594911 
476114914 


4764/4916 


4766|4919 


4616147691492 1 
214519/477114923 
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The Sea-man's Kalender. 


—] _—_ 


A Table of Sina. 


The Degrees of the Quadrant. 


M. 20 
37/3503 
3213507) 
33 3510 
343513 
35,3516 
36,3510 
37,3521 
38/3524 
39,3527 
49.3529 
4113532 
42.3535 
43 3537 
44. 3 F+© 
45/3 543 
46,3540 
47,3549 
46;35F1 
1493554 
5913556 
ſ11j3559 
5243 J62 
53 3505 
54/3567 
55,357© 
56,3573 
E7:3575 
58,3575 
59.3591 
60 3584 


21 | 22 | 23 | 24: 1 35: þ.26 27| 28 , 29 | 


3668/3 829|3990{4145 4308/4464[+620/4774.4927]29 | 
3679303213993]41 52/4310445714623/4777/4929]28 | 
3573]393513995/41 55/431 3]4470[4625|4779 4932/27 q 
36763837|3998[415714316[4472ſ4625|4782/4934126 j 
3079 3840 4001 [4.1 60143 13 44-7 514630 4784/4937 25 f 
$681]3843[4003[4163[432114478[4633[478744939/24. 
3 684/33461]4.006/4.165[4324[448c[4535|4789/4942]23 | 
36873848 400c9'q16814326[4483 +63514792/4944[22 | 
3689[395 1/401 241 711+329[44 514641 4704.494-7]21 | 
36923854/4014/4173[43 314489 1643/479 71494920 
369535564401 7417043 34[4+904646/4799/49 52119 | 
3697 238594019 


417514336[4493[4648]4802{49 54118 — BK 
370c[3362/4022þ41 $1]43 39[+456|465 1]480514957|17 | - in 
3703[3964/402 5/+1 54[4342[4495/4653[4807]4960[16 
3706|386714028[41 86[4.34.4]45011465 6148 1 c[4.962 
3708[33701403041 8514347[4503|4659]481 2/4965 
3711133721403 34192[43 50[4506[4661]4815{4967 
3714138751403 514194[4352[4509/4664[4$17[4970 
3716]3578[403341 97]4+35 5[451 1]46661482e[49 72 
3719138804041 420943 57]45214/4669] 48221497 5 
372213883140 43/4202/4360ſ4516[4671[482 5/4977 
3724|3886|404.5/4205[4363[4519]4574[4828]4980 
372713888[4049/4208[436[4522/4677|4830\4982 
3730138 9114051[42T0[4368[452414679/483 3/4985 
373213994[405442" 314371[4527/4682/4.$3 614987 
3735]39;614057/421614373[4529[4684(4838[4990 
3738]3599{4059/4218[4376[4532|4687]484c[4992 
3741[3902140509422 1[4373|453 5/4585[4543/4995 
3743[3905]40651422444351]4537,4592/4845]14997 
3 746]390314067/4220/+354145494+69514548/500G 
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The Sea-man's Kalender, 


A Table of Sines. | 


_ The Degrees of the Quadrant. 


m7  |$0425193]5341|54885633]5776 
18 [5045519515343.5490563515778 
to] [50485198[5346;549 15538/578 15 
2ol [$050 5200|53485495(56405583)5 


| ——_ -— — 


5053 $20315351{$467]564215785 
[$955 520515353[5400[5645157 88x 
5o58 52083[5356(5402]564715790 
5060 521015353|5405|565015793 


$27545 22 
: F9 | FS 


M 39 | 31 | 32 1 33 |_34 | 35| 36 | 37 | - 
E {E0 $00215153.53021544915594 5738 5880/6020 | 59 
2\ [$005 5155 $3094/545115597}5740 3832]6023] (58 
3] J$0075158530615453;5599 5743 5885}6025] [57 
4, $010 51605305[5456|5601 5745 58571602] «56 
| 5;  [$0125163.5311|5458 5604\5748\589c|6030 55 
6! [5015 5165}5315|5461]56c6 5759 5392 6032] {54 
f 5017516815316 5+63 5609/5752,589 6035] 153 
$020 5170,5319/546615611,575 5 539 5037 152 
9 $922 5173]53211546815614. 5757589916039 Fl 
30) $22515175]$32415471]5616'57591590116041 
pi q 5027 5178 $326 $473 5618 5762 5904(6044 | 
422: 5030 518015329 5476 6046| {48 
23, [5032518315331 547815623/5767|590g916048] (47 
b4; [15035 518515334 5480562515769|591115051] [46 
5 5038 518815336 548215628|5 771/591 316053 45 
16, [|$2405190[533954551563015774. 591516055 


The Sea-man's Kalender, 


A Table of Sines. 


The Degrees of the Quadrant. 


[5078 522715375 


30 | 31 | 32 


5oB8ol5 2305378 
5083[5232/5380 
59855235 5383 
5088 
5090[5240 5383 
SH 5390 


5995152455393 
50995247 5395 


| 
| 
| 
F1O | 


51035257 $404 


5139/5279 5427 
513315282 5429 
$135 5234. $431 | 
51355237 5434 
51495289 5437 


$145]5294 5441 


$148 rap 


52375395]553 1:5676 
5536 56805823 


5 541/5635'5828 
5259539715543 5687 
510315252 5400,5546 5690 
5105|5255 5402/5 548 5693! 


Fll $260 540715553 $097 
511315262 5410/5556 570 
5115]52655412]5558 3 5702/58 $45 
511852675415]$560 5705 $847 
512 $269 5417155635797 58 49, 
512315272 541915565,5709 
5127 $274 54225568157 12.585 54 
5128/5277 $424;$570/$714]5856 


514315293 5439; 


roxae667 58a 580c 
$524/5669/5812 
55275571, 5814 
5 Þ9,5677;5816 

58319 
5821 


$534 $675 
553956835826 


5833 
5335, 


5840 
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5573 571758595999 


5575157195861 
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155371573 1158736013 
553 9157 33}5875j6016 
1259 5299 5446|55925736158786018 
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The Sea: man's Kalender, 


- Table of Sines. — 
Ep Irant. 
Fe >Grees of the Quadra 
|” The Degree FECERLF DOD YEE 
—_— 4l | 4 491707; 

M iga29y6e506;65þ69gþtai 99517073 57 
! 610166298643 f6:621665816326 rior 5 
2 06434]65 63251695517079} 55 

| Gar 61631630 656916700 7081 Sf 
n 2: 6302/6437 5 633116957 ; 54 

616610 3 6871 0703 7083 

| 4 : 6439165 68336259 53 

| 6516304 6704 O85| 

; ooo: fuer rdereS8:gge 7087 51 

| JOS 310309 0816537 5M | J 

; "pls 63116446 ze ie 1 vas a. 59 

Þ% 6313644 67131694169 49 

A: 1 631 66450 6843 6969/7 48| 
| 0179 — -Y 6715 © O96 ; 
IO 81645265 5 6345 697 2]709 47 

- 61821631 658716717 7cg8 

4 * 947. 5 6548 6374/7C9 46 
6184163 6539[6719 617100 
12 2216457165 6850697 45 

* 5p 6186{63 659115721 $17 102 Lt 
13 25,0459(65 6852697 44] 
4 618963 35724, 807104 

114: 6327646116593 20635469597104 43 

|i5} 619 res fepher et $8. 0o8g7106 42} 

16 619 633116466(659 6-306 8 5869847108 Fe 

"7 6 99633 ; "4 We Sh 6732/6860 * = 5112 = 19 
I 610470 Ke; 6362 9 
| 6209633 472]6604/6734 1144 [39 

9 63381647 66867 699017114 8 

[. (6202 | 50616736 116 fo 

2.0 6474660 3636) 699217 7 

purging 6205 $340 66091673 7118 3 

21 6477 16869 6994 3 6 

6207/6343 661116741 7120 
22 | 634516479 687116997 | 35 
62096345 $116613[674.3; 7123 | 
23 6345164 58 416929 4 
6211 6347 g 661516745657 O117 124 3 
0 6349164833 6575170 33 
213.0349 6747 126 
25 5 16 63 52 We es 1 FA (b48, Ine. 34) 
62186354 5622167526 LELOES 130) [31 

3 0220 6356 344% 5 67546881 [7007 - 4594 FR 

28 62236358[5492 4: £759 Up las 44 IM; 
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The Sea-man's Kalender, 


A Table of Sines. 
The Degrees of the Quadrant. 
M 38 |39 | 49|41 | 42 | 43 | 44 | 45 oY 
[31 622516365 649716628 6758 6886/7011 7134 29 
32 6230[6367|6499/6630 $760 6888 701317136 20 
13 6231153658 650116633 67626350707 5/78 39 27 
34 62345379/6503 6635 67 6+6892|7015/7141 2.6 
35 6236 0372 6505. 6537 6766 6394 7cI9/7143 25 
36 6239 637465085639, 676968 36/7021 7145 2.4. 
op, 6241 6376 6510/6641, ($771,65g8 702317147 23 
38 $6243[6379|6512 6644.6773/6900/7026/7 149 (22; 
29 6245 6381165 14,6040, 6775/65902|/7025 7IFl [2 1- 
40 6245 6333 Ex7669426777 6777,6905|79307153 20 
47] | 62506385[651966506779 6907 7032/7155 19] 
42. {|6252]6387|6521 hag bs 6909170341\71:57 18 
43 62551[6390[64.2 3j66 46783 6911179367159 7 
44. 6257[6392/6525 665716786 6913[7038/7161 16 
45 6259 6394/65276659/6788 6915[7040,7163 IF 
46 |6261|6396|6530'6661167906917]7042/7165| [14 
[47 [626416399]65321566 3; 5792/6919 7044/7167] {13 
48 6266 6401 6534,6665[67946921 7046/7169 1.3 
49) [62686403!6536 6667,6796/6923|7048/7171] [11 
[58 6 {6270|6405\6 $39,6679,079916925[725297173] 110 
61. 62736408 6541 6672 6801169283 7052/7175 p 
6.2 6275 5410 5543, 667416803 6930170547177 Yy 
53\ 6277 5412.6545 6676 680516932|7057|71 J9 7 
54, [62795414 6547/6678|6807 693470597181 6 
"4 6282154 t7 65 50,665c 680916936 7061 7g” 5 
56- [6284164196552 66831681 116938|7063 hes a, 
628615421 6554/6635 681 316940|7065|7 107 2 
Fo | | 871681616904. 2/7067 7189]. 2 
$8 6289]5423/55 5$6,665716516|694.2/7 : | 
on _ [6291153426 6558 6639681816944 70691719 I 
60 6293 542865606691 682016946|705117193 | 6] 
In EH $o 149148 | 47 | 46 451-44 M1 
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The Sea-man's Kalender, 


A Table of Sines. 
The Degrees of the Quadrant. 

M. Eel |. 
I 7195173 15/7433[754917062/7773[78827985 59 
I'2] [719873 17/7433 75511766417775|/798417990 58 
3 [719917319/743717553[7666|7777[7885[7992] [57 
4 [72011732117439175551766%|7779]17987[7993] [56 
5 7203[7323/744117557[7670|77811788917995 55 
6 [72051132517443[7559[1672|7782[789117997] [54 
7 72<7[7327|744517 560[7673|7784{7893[7998 $3 
8 [7209[7329/7447175621767517786/7894/5000 52 

9 72111733 117449]7 5641767 7/7 788[78g6]Þco2 Fl 
ic [721317334745 17566[7679|7750[7898Þ004\ [50 
[11] {721517335/7453[7568[:681]7791]79008005] jag 
J12 7218/73371745517 57917683[7 79217 901[%007 48 
13] 17220133917457[7572[768517795[7903]00g| [47 
14] [7222,/734117459/7574/7687[7797/7905|B011] 146 
15 7224}7343[7461/7576|7689[7798[7907]8012] [45 
16] [7226/345(7463[7577[7169q7801[7909}8014] [44 
17 72287347/7464 7579]17692]7803[1910|8016] [43 
| 18 7230/7349,7466/7 581 -694(7804[79 12/8018 42 
I9 232.7351 7468|7583[76c6|[7806[791418019 41 
20] 17234173 53/7479,7585| 7698|78c8[7916]8021 40 
21 72367355 74727587[7709q7810 39 
22] [7238 13571747 47 5891770117811 38 
23 724917359 747 6759177037813 37 
[24 [7242/7361 74757503 77057915 36 
25 72447362748 9f7595[7707[79 17/7) 35 
26 7246[7365|/7482/7596[7709|7520 34 
27 [7248736717484/7598/77 1117821 33 
[28 7250j/7369/7486|7600[77 12[7822 [a2 
29] 7252[737117488[760217714[7924 11 
30 725417373[7490[7604ſ77 167926 30 
»—M mound Hearn Rope Soon AFI Mean” 4 —_ 
_} {| 43|42| 41 | 40 | 39 | 38 M., 


The Sea-man's Kalender, 


A Table. of Sines. 
The Degrees of the Quadrant. 
= {e614 [49 ag tyoſyi tg tes Fn 
31 7256737517491176-6|7718[7828[7935 8040] [29 
Þ2 725817377174 32]7 6c8[7720[7830|:93 7 804.2 28 
33 7260173791749 317610/7722[7932[7939]8044 27 
34 72621738 11749717612/7724[7933[7941 $04.5 2 
35 726447 382/749917614[7725]7835[7942.8045 25. 
36 7266173847 501/7615|77277837 1944/8049 24 
[37 7268173 36/7503]7617/7725|7849[7946'805 1 23 
38] [72797385750517615/773 1[734<[:948 8052] [22] 
39 7272073997 5071762 117733]7842[7949|8034] [21 
49% [1727472927509917623/773 [7844795118056] [© 
14-1] 72761739417 511176251773717345[795 3/8058 19 
2 72781739617 $1317627/7739 7384579558059! 18 
43 72801739717 51417629[7749784917956(8061 17 
4.4 7282173987 5161763017742]785117958|8063 16] 
5| [728417402175 181763217744[7853[7960[%054 Ci 
46 728617404/75207634/7746[7855|7962]8066 14 
47 7288]7406|752217636/7748|7857/7963[8068 13 
48 729174087 5241763877507 85879638070] [12 
49 7292174107 52617640775 117 $60[7967807 1 [1 
50) [7294741217528[7642/7753[78621796c[3073] [10 
Ir] [7296]7414[7539[7644[775 5]7864/79708075] | 9 
[52 7298174 16j75321[7545 175778051797 8076 8 
53 730017418|7534176471775917867[7974]3078 7 
54a [7301[7420753617649[7760};869/7976808c 6 
55 7303[7422175371765 1[7762[7871/7977]8082| | 5 
56 730517424175391765317764(7873[7979]8c83 4 
'57 7307174267 541[765517766[7875/798 11085 3 
58, 7309 428[7 543]7657|7763[7876|7933|8087 2| 
5% 7311174297 545(7659]777017878,7985[8088 
Gol |13þa31[p5a7f:66c1771[1880!7986 Sogel | © 
| .43-| 42 | 41 | 40 | 39 | 38 37 | 36 {M 


The Sea-man's Kalender, 


A Table of Sines. 

| The Degrees of the Quadrant. 

M; 54| 55156 | 57 | 58 | 59 | 60 bk 
T 8092]$193'$29213 3 88]84521]3857 318662 59 | 
2 809413 1958294 8390[3483|857518663 58 
3 809513197;8295]8391]3485}8 576]8665 157 
4 809713198 82971839 3[8487[557 $8666 56 
5 3099182058 298[8395]34.$9]357913668 55 

--S 3100132018 3008396 8490}85 8113669 54 
7 131023203/8302]8398[849 11858218670] $3 
Z $1048205/83048399[849 3858 8672 52 
9 3105 8206j8305 8401 8494/3585 3673 FI 
IO 31 07]8208 8307 $402 8496|S5 87]8675 5O 
I1 13109 82108388404 $497]5588P8676 [49] 
12] 811118212 831c}>406]8499|8590[8678 48 
13 $11248213,831118407|8500'859 1[8675 47 
14 81143215831 3}5409]8502|8593]868 1 46 
I5| $116 $216]8315]38410|5503 8594[$682 45 
16 $117;8218 3316P4I2 8504/8596 8634 44 
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A Table of Sines. 
| The Degrees of the Quadrant. 
= 56 | 57 | 52 | 59 | 60| LY 
31 334c(8435 8528:8618[8705 29 
32 83421843735 291861 98706 28 N 
33 553118621 8708 27 bi 
34] | o8532/8622 8709 26 | 
35 $347 3442/5533 86238711 25 
36 8151]3251/8348]8443/55368625|871 2 24 
3 $153]325383508445 853786278713 25. 
3 8446/35 39]8629|87 15 [22 
39 8156|32561535 318448 854018630187 16 21 
45 81 58]325715355}54498 5411863 1187 18 20 '; 
41 8160[8259|835618451]8543|3633]/8719 [19 hy 
W 181611]3261]8358|8452|8545 $634/$720 15 Fl 
43 $163($263|3360]8454'$546]8636|87 22 17 ſi 
44 8165]326418361 845585438637 $724 I6| * 
45 3166 826618362 457 5498638 8725 TH b 
46 8168]3267|8364]84-581$5 5 118640[87 26 14 f 
47 817 3269j8366|8460[$5 52]864.1|8728 bu; iq 
48 81711827 118367|8462|855418643|87 29 [12 h 
49 817213272]8369j8463|8555]$644|8731 I7| it 
ol [81748274857 184658557 8649]8732) rf | 
. br 81743276 8372]8466|$558|864.7]873 3 "ol p 
$2 | 8374 84638560 8648/8735 | / 
53 818c 3375 8470 8561 8650 8736 7] | 
54 8181[8281|8377]$471]8563|8651]8-38| - 6 ih 
Iss| 181831828213379|8473 $565]5653 37739 5 # 
56 81851328483 $0[$4-74{8 566|865 518740 4\_ K 
(57 81g6]3285|3382|8476[8567]8656|87 42 3 [3 
«8] 8$18*[32$7|$383]8477|$5368[8657|874 3 ||. 
| 8$19c|3239\8385]8479|8570[865918745 I 
- $19132908387]8480185721866018746) 0 ſo 
Fi [35134133 [32131130 | 29 M 


u 


The Sea-man's Kalender, 


A- Table of Sines. 


'The Degrees of the Quadrant. 
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Z A Table of Sines. | 
| The Degrees of the Quadrant. 
M 68 [69 |[70|71 | 72473. ha 
2 9272193 38939894.57]951 2/9565 961 58 
4 1927 934019401194 $9195 1+ 9566.96 56, 
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| "The Extraition of Roots. 
Þ is not unneceſſary,before wedoenter into this order and method 
& of teaching how. to extraCt a Roof, to (hey their divers kinds and 
definitions : 'I herefore you muſt know that of Roors there are lundry 
ſorts according to the quantities from which they are derived,as the 
Square, Cube, Squared Square, Surdſclids, &c. for the numbers re- 
ceive their names of the taid quantities, eyery quantity having his 
Root, which may be called the firſt quantity, becaule it is the fide or 
beginning of the quantity whereunto it is ſet: Numbers of the ſe- 
cond quantity are called Squares, of the third Cubes, of the fourth 
Squared Squares, as before ; wherein you may proceed infinitely if 
you will : but you ſhall ſeldom or never have aſe for the extraction of 
the Root of any quantity more than Squares and Cubes; a Square 
number is the Produdt of any number multiplied in it ſelf, and the 
Root thereof is the Multiplier , whereby the ſame ſquare number 
is produced : As for example, 4 is a Square number coming of the 
multiplication of 2 in it ſelf, which is the Root thereof. 

A C#bick, number is the ProduR of a number multiplied into it 
ſelf, and the ſame Produdt multiplied again by the firſt number; As 
2 multiplied by it ſelf is 4, that Produd& multiplied again by 2, the 
firſt number makes 8, which is a Cubick number, and the Rogt there- 
of is 2. 

A Squared Square number is produced of 3 Multiplications firſt, 
any number multiplied by it {elf makes a Square number,that Product 
again by the firſt Root or multiplier,makes a Gubick number; and laſt- 
ly, that Product again by the firſt multiplier or roo:,produceth a ſqua- 
red ſquare number; as 2 multiplied in it felf makes 4 a ſquare number; 
that again by 2, makes 8, which is a C6: number ;, and then that 
Produd again by 2, produceth 16, which is a ſquared ſquare num- 
per, and the Root thereof is 2. : A ſurdſolid number is the Product of 
a number multiplied 4 times by the Root thereof, as 32 is a Surafalid 
number, the Roor whereof is 2 : For 2 multiplied in it elf is 4 ; 
that multiplied again by 2, is 8; the ſame Produd again. by 2, 
' makes 16: and laſtly , the ſame Product multiplied þy the firſt 
number , -maxes 32. Thexefore 32 is a Surdſo/ia number , ang 
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the number 2, whereby the ſaid number is produced, is the Surdſol:4 
root to the ſaid number : and+thus multiplying the laſt ProduQtby the 
firſt number or Roor you may proceed infinitely, but more than theſe 
are needlels, and as I ſaid before, without any great or common uſe. 

Now for the finding the Roof, it muſt be done according to the 
quantity whereof it-taketh denomination, whether it be of a 
Square or Cube, or otherwiſe, which known, let us proceed to 
the working thereof. | es 

You muſt underſtand that the order for extraQting the roor of any- 
quantity, is not much unlike to Diviſion ; differing only in this,that 
whereas in Diviſion the Diviſor is known, but here it is to find : Alſs 
in Diviſion you keep always one Diviſor,but in this you muſt change 
your Diviſor at each removing, which is at the finding of every Fi- 
Sure contained in the Roor. Now therefore I will lay down one ge- 
neral way for the extraction of the Roee of all quantities whatſoever, 
which is done by certain nuinbers applied to each ſeveral quantity, 
which are theſe : For the Square root is one number required, which 
is 20. for the Cube two numbers, 300 and 3o, For the Squared 
Square three numbers, 4000, 400, and 40, &'c. 

Thus having declared the kinds, numbers, quantities, and order 
vf the extrationof all forts of Roors, it followeth we proceed tothe 
practice thereof. And firſt to extrat the ſquare Root of anynum- 
ber,you muſt conſider as before I have faid, that 20 is the number for 
the ſame quantity : Alſo you muſt learn by memory the juſt ſquare 
of all the 9 Digits, which if you know not, this Table will ſtand you 
in'{ome ſtead : Where you ſee that againſt every of the g Digits 
aforeſaid, to the right hand is the Square of that Digit: Which 
known , ſet down the number whereof you would extraQt the 
ſquare Root, then under the laſt Figure at the right 
hand put a prick, and then proceeding towards the left 
hand under every fecond Figure put a prick, that done, 
draw with your Pen a Quorzenr, as in Diviſion : Now for to 
find the R:or of your given number , feck the greateſt 
ſquare number contained'in the number over the firſt prick, 
that ſquare number take from the number over the ſaid firſt 
prick, and ſet the remainer over it, the Roor of which ſquare 
_mwwhber put in the Zxorient for the Figure of the Roor, "that 
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Root multiply by 20, the number for the Square Root, and then look 
how often the ProduR thereof -may be taken fromthe number over, 
or tothe left hand of the ſecond prick, which put in the Quotient 
for your ſecond figure of the Roor : But this is to benoted for a Ge-. 
neral Rule, that you muſt take no greater number for your ſecon' fi- 
Sure than that the Square thereof added with the former Produtt,may 
.be taken from the number over the ſaid ſecond Prick, and alſo look 
how many Pricks are under your given number,ſo many figures muſt 
be in the Quotient for the Root of the ſaid number, then having two 
figures in the Quotient, if there be any more Pricks, multiply the 
whole number in. the Quetient. by 20, and ſeck how often the Pro- 
du& thereof may be taken from the number over or belonging to the 
next prick,which number put in the Quotient, and adding the ſquare 
thereof to the former Produt@, ſubtra&t the whole ſum from the. 
number over the faid prick, and cancelling the ſaid number , as 
ateach remove you muſt do, fet the remainer over it, and if there be 
any more pricks undone, do- as you did before, always multiplying - 
the Quotient by 20, thereto adding-the: Square of the laſt figure, . 
and the total ſum being ſubtraed from the-laſt remainer, if there 
reſts nothing, it is a ſquare number, or-elſe not; which you may 
prove, if you multiply the Root by it ſelf fquarely, for the Roor being - 
truly extracted, will produce the firſt given number. But becauſe 
that Examples are the eaſieſt for the underſtanding, let 104976 be. 
a given number, whereof E-would know the Square Root, (viz. 
that number being multiplyed in it felf , will -produce the aforeſaid 
number of 104976. Therefore, firſt I ſet down the ſaid number, 
and under the laſt figure towards the right hand whichin this Exam- 
ple is6, I put aprick or point, another under g; and laſtly, ano- 
ther-under o, leaving one figure betwixt every prick : Which done, 
and the- Quotient drawn, the number given will ſtand 
thus: whereby I ſee that the Root of the ſaid number 104976 
muſt conſiſt of 3 figures, becauſe it hath 3 pricks under k—» 
it : Thus I ſee for the greateſt Square number in 10, it being the. 
grumber belonging to the firit prick towards the left han.], that I find * 
to be-g, which is produced of 3 multiplied Squarely, therefore I put 
z.in- the Quotient for the firſt figure of the Roor, and the Square 


thereof. being 9, 1 ſubtra& from 10, the number over the. ad pony 
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and there reſts 1. The order of which work will 
ſand thus : where you ſee that the figures over 
the firſt prick are cancelled, there is 5 in the Quo- 
tient for the figure of the roor, and reſts 1, which 
with-the figures betwixt it and the next prick, 
makes 149, for the number of the ſecond prick, 
Now for the {econd figure of the roor, I multi- 
ply 3 the root already found, by 26, and the Pro- 
dud is 60,that I ſeek how often I may take from 
149,thenumber over the 2 prick,which Tmay do 
2 times, for 2 times 60 is 120, whereunto the 
Square of 2, whichis 4, being added, makes 1 24.3 
that ſubtra&ted from 142 leaves 25, therefore | 


put 2 in the Quotient for.the 2 figure of the roor, 


and cancelling the figures over the 2 prick, the 
remainer being put over it, the working hereof 
will ſtand in this order; where you ſee the Quoti- 
ent is 32 for the two firſt figures of the root, and 
the figures of the 2 firſt _pricks being cancelled, 
there reſts 25, which with the other figures be- 
twixt them, and the third and laſt prick, makes 

2576, for the number over the laſtprick. 
Now therefore to find the laſt figure of the 
root, | multiply the roor already found, that is to 
ſay, 32 by 20, and the Produd thereof is 640, 
that [ ſeek how often it may be taken out of 
2576, the number oyer the laſt prick, which may 
be done 4 times, for 4 times 640 is 2560, where- 
unto if I add the Square of 4, there will amount 
2576; which becauſe it may be taken from the 
number remaining over the laſt prick, I put 4 in 
the Quotient for the laſt figure of the ror, and 
ſubtracting the former Produ& of 2576, from. 
the number over the laſt prick, which is likewiſe 
2576, there will reſt nothing, therefore I cancel 
thoſe figures likewiſe , and thereby conclude, 
104976 to be a Square number, and 324 to be 

the root thereof. Es _ 
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324 
| 2 
The proof whereof is by multiplying the Root ng 
into it ſelf Squarely : For if you multiply 324 by 1206 
324, the Produt& will be 104976, which was the 648 
firſt given number, and ſhews the number to be a 972 
Square number, | 
| 104976 


. Tdoubtnot, but to any indifferent underſtanding, this Example 
will tuffice, as well as if I ſhould contrive a whole Volume thereof, 
when the given number is a perfect Square Number. But if the 
number given be not a Square number, it is inipoſſible to find an 
exact Root thereto, but that after the work there will remain ſome- 
thing as a Fra&ion or part of the number to be added to the Quo- 
tient; for the true and perfeA valuation of which Fraction or re- 
mainer, none yet could attain, but they have ſet down ſo near away 
for the extraCtion of the root of any number, not being a Square num- 
ber, that thereby no greater error may be perceived. For the know- 
ledge and better underſtanding of which, let this be a familiar Ex- 
ample.. You know that 16 is a right Square number, and the Square 
root thereof is 4. But if you would” extraCt the Square root of 18, 
you ſhall have 4 in your Quotient tor the Square root thereof, but 
then there will reſt 2, whereby you lee that 18 is no Square num- 
ber, neither can you know what FraQtion to make of it, by reaſon 
that you have no certain Diviſor, that might ſtand for the Deno. 
minator to the Numerator or Remainer : Oaly let this ſuffice, thar 
to find the neareſt Root thereof, the Rule is thus , double the 
Remainer of the Numerator, and the Quadruple, viz. (2 
Multiply the Root by 4, and thereto add 1 for the x8(4;+ 
Denominator to the ſaid Numerator, as in this Ex- #6 
ample, to extra the neareſt Square root of 18, I find 4. 
to be in the Quotient, and 2 remaining, which 2 being doubled, 
makes 4 for the Numerator, and 4 the Root being multiplyed by 4, 
makes 16, and 1 added therewith makes 17 for the Denominator, 
whereby I ſay, that-47# is the Square Root of 18 fere, which may 
be proved thus: For if you reduce 477 into one common Denomi- 
nation, and then multiply them ſquarely, the ProduR will be 193% 
which is but 77 toolittle. 
pf Tins 
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Thus having declared the order how to extra the ſquare root of: 
any number, it reſteth now that I ſhew the manner of extraQingthe- 


Cube root of any number : The principal utes thereof you ſhall find. 
in the general praQice of the Marhemiticks : But fome- few uſes of 
them I have inſerted after the extra&ion of the Cube root, 

To find out the Cube root of any given number, being a perfet Cube 
number : Firſt put down the given number, and as in. the ſquare 
number, put points or pricks, beginningat the right hand, and fo to-. 
wards the left, leaving betwixt each point. to figures void or un- 
prickt: And as in the ſquare roor, 1o likewiſe in this, look how 
many points are in the given number, fo many figures muſt be con- 
tained in the Root thereof ;, which 1s alſo tec. be obſerved in extra- 
ing the Root of any quantity whatſoever. 

Theſe things being conſidered, it is alfo neceflary that you know 


Eo oo1 the greateſt Cubick number of every of the nine 
> a o08 Digits, whereof the Table in the Margin ma- 
; $a 027 keth explanation : where you ſee that againſt 
4 ©64 cach Digit ſtandeth the Cube number thereof 
" FR 125 which being known, and the given number 
6... 216 prickt, with a Quotient drawn as before I have 
'; FR 343 ſhewed. ToextraGt the Cabe root you have two 
-. 9p 712 numbers, viz. 300 and 30. But becauſe the wor- 
9 729 king thereof would be too long to expreſs in. 


terms. 


Let 1248-7168 bea given number,. whereof I would extra the 
Cybe root. Firſt, having pricked it, and drawn a Quotient for the- 


Root, as in the Margin, I ſee the Root muſt con- 
4 fiſt of three Figures, fo many pricks being under 
34.87 168' 2 the number given. For the finding of which Fi- 


8 : Sures, I feek firſt the greateſt Cube number in 12, 


the number over the firſt prick, which is 8, the 
Root whereof being 2, put in the Quotient, and ſetting 8,the Cube 
thereof under 12, and {ubtrating/it from them, there remains 4. 
Then for the ſecond Figure of the Root, | put down 300 and 
3©, the numbers of the Cube root, and under 30. I ſet 2, the firſt 
Figure of the Root found, and under 30o I ſet 4, which is 
the . Square thereof; and multiply 300 by 4, the Produ is 
1200; Then I conſider how often I may take this number 1200 : 


from. 
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from the number on the ſecond Prick, which, 


is 4487, and I find it may be taken three times, 
therefore I put 3 in the Quotient for the ſecond 
Figure of the Root, and likewiſe under the 
number 300; and the Square thereof, which is 
g, I put under 30; and the Cube thereof, which 
is 27, I put to the right hand of 30: Then 
multiply all the numbers in the firſt Rank each 
by other, viz. 4 by 3000, makes 1200, and 
that by 3, makes 3600, which I let by it ſelf. 
Then I multiply 2 by 3o, which makes 60, and 
that by 9g. which makes 540, which I put un- 
der the other Produ&. Laſtly, becauſe 25 hath 
no number under it, I ſet it down under the two 
former Products, and adding them together, the 
ſum thereof is 4167, which I ſet in order under 
the Figures of the fecond Prick, and ſubtraing 
it from them, there remains 320 tobe joyned 
to the number over the third Prick,which makes 
it 320168. 

For the third Figure of the Root, I put down 
the two numbers 30o and 30 8s before, and 
under 30, I put down 23, the Roor already 
found; and under 300 the Square thereof, 
which is 52953 then multiply 529 by 300, 
the Produ& is 158700; I find this may be 
taken twice out of the remaining number of the 
Cube 320168, therefore 1 put 2 in the Quo- 
tient for the third Figure of the Roor, and like- 
wiſe ſet 2 under 300, and the Square thereof, 
which is 4, under 30, and the Czbe thereof, 
which is 8, I put to the right hand of 30. Thenl1 
multiply all the numbers in each Row into one 
ProduR, viz. 529 by 300, makes 158700, and 
that again by 2, makes 3 17400,whichT ſet by it 
ſelf; then I multiply 23 by 30, which makes 
690, and that again by 4, makes 2760, which 
I ſet under the former Fen Laftly, becauſe 

2 
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For the ſecond 
Fgenre. 


Z00-:. 30 27 
4 2 


I200 60 
3 9 


36000 540 
540 
27 


4.167 


4320 
#2487168(23 


8 

4157? 

For the third 
Fizure, 


200-- :30 © 
$29 23 


> 


158700 690 
- + 


317400 2760 
2760 
8 


320168 


8 hath 
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4326 $8 hath no number under it, I ſet it down under 
2487x868 (232 theother two Produdts, and caſting up the ſum 
FT 7 of all three, they make 320168, which taken 
4x67 from the number over the laſt prick, there reſts 
329168 nothing. So I conclude that 232 is the Cabe 

| Root of the aforeſaid number 12487168, 
Proot- 232 For the Proof thereof, multiply * ſaid num- 


232 ber 232 Cubically, as you ſee in the Margin, 
404 Viz. 232 by 232, makes 53824, and that a- 
696 gan by 232, makes juit 12487168, the. num- 
4.64 ber firſt propoſed. 
3324 But when you have a number given to extract 
232 the Cube Root, and the number is not a perfedt 
————o Cube number; whereby you cannot come to a- 


764.8 
ENS o ny perfect Root thereof, but that there will re- 
1614-72 
main ſome Fraction or broken number after the 
107648 DN 
Extraction; the manner to extra& the Root of 
12457168 


a number not Cubical, as moſt Writers do at- 
firm, is thus : 

The difference between the Cubick number of the Recor, and the 
Cubick number of a number more than the Root by an unity, ſhall 
be the Denominator : The Remainer alfo added to an unity, is the 
Numerator to that Denominator. 

At for Example. 

Let 12 be the number given, and 1 would find the Cube Root 
thereof; Firſt the greateſt Cubick, number in 12'is 8, the Cube 
Root whereof being 2, I put in the Quotient, and ſubtraiing 8 
the Cube thereof from 12, there will reſt 4, which' 4 being the 
remainer, ſheweth that 12 is no Cabick, number ; therefore adding 

1 to 4, makes 5, which I put for the Numerator : And to find the-De- 
nominator thereto, I ſet, down the Cube of 2 the Reot found,” which 
is 8, and likewiſe 27 the Cabe of 3, which 1s a number more than the 
Root by 1; then ſubtraing the one from the other, viz. 8 from 
25, leaves 19 for the Denominator. By which reaſon the neareſt 
Cubich Root of 12 is 23s, which being reduced and multiplied 
Cubically, makes 1148+8, the ſame abbreviated, makes 11, and very 
ncar +, and it ſhould be 12, therefore the error is 5 too little; 
which although this is no great error, yet in a greater {ner 

the 


The Sea-wan's Kalender, 159 


the error would be greater: Therefore for thoſe which deſire 
a more. exact Extraction of .the Square or Cube Koot, from num- 
bers not being perfe&t Square or Cub:ick, numbers, Mr. Record in 
his Whetſtone of Wit ,, {etteth down a way ( but very tedious ) 
which is thus : For the Squire Root, add to the given number ſs 
many times two Cyphers, as you deſire the nearnelſs of the Root : 
And for the Cubick Root fo many times 3 Cyphers, as you deſire 
the exacnels of the Root thereof :: And under the ſaid Cyphers put 
Pricks in ſach order as before is raught, and then..mark how many 
Pricks there is more and belide the Pricks of the given number, and 
then extra& the Root from all thoſe Cyphers, in ſuch order as you 
did before: For if there be 1 Prick more, the Root ſhall be Tenths, 
and the Remainer parts of 73; It there be 2 Points or Pricks over 
more than the given number, then the Root ſhall be Hundreds, and 
the Remainer parts of +55: If 3 Pricks be over, the Root ſhall be 
Thouſands, and the Remainer parts of'7353, and fo yov may come to 
a very near root, but not to any exact or perfect roor, unleſs the given 
' number be a perfect Square, or Cubical Number.. Thus the Square 
root of 18 may be found to be 4, 5ZE3$£253232 and the Cube root of 
12 will be found 273335555. This way is more exaQt than the former, 
though ſomewhat troubleſom; but if you haye a Table of Logarithms, 
which are now very common, (though not known in.the time of this 
Author ) the work is moſt ealie. For half the number of any Loga- 
rithm, is the Logarithm of the Square root ; and the third part of 
the number of any Logarethm, is the Logarithm of the Cube root. So 
that you need only divide any Logarizthm by 2, and you have the 
Logarithm of the Square root, or by 3, and lo you ſhall have the Lo- 
garithm of the Cube root ; which will (hew you the Czbe and Square 
Roots in Decimal parts very near. 


Of the Uſe of the Square ard Square Roots. 


Irft to make a Square, Two, Three, or Four , or any Number 
of times. bigger than another Square: Square the fide thereof, 
which is the Content, which being doubled , trebled, or qua- 


drupled, and the Root thereof extracted, ſhews the fide of the 
_ Square deſired. : 


Thus 
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Thus the fide of a Square beinp 10, 
the Content isa 100, the double thereof 
being 200, the Side or-Root thereof will 
be found to be 14, 14:parts. The treble 
thereof being 300, 'the Side or Root 
thereof is 17, 32 parts. The quadruple 
thereof being-400, the Roat thereof is 
20. Which though it be but double to 
the firft Side or Root 10, yet is four time 
the quantity. 

Secondly, As'you do by the Square ſo you may. do for the 
Circle, knowing either the Diameter, Semi-diamiter, or the Cir- 
cunference thereof; Square it , that is, multiply it in it ſelf, and 
then double or'treble, or quadruple the number, and extra& the 
Square Root thereof, 1o you ſhall have the Diameter or Circum- 
ference of a Circle that ſhall be 2, 3, or 4 times bigger than the 

other. Thus the Diameter ofa Circle being 

| 7 Inches, the Square thereof is 49, the double 

thereof is 98, the Root thereof is 9, go parts 

| Fere, the treble thereof, or 49 by 3 is 147, 

and the Root of that 12, 14: parts. The 

Quadruple thereof 196, and the Root there- 

of 14, which is double to the firſt Diameter, 

and 4 times in value. And ſo if the Com- 

paſs of a Cable be 7 Inches, one of 14 Inches 

compaſs ſhall Fathom for Fathom, weigh 4. 

times the weight. And ſo likewiſe if it be 

but 3 Inches and an half in compaſs, which is 

butthehalfof7 Inches, it ſhall be buta quar- 

ter of the weight and ſtrength. And ſo you may find the weight 

and ſtrength of any Cable or Hawſer, by ſquaring the Compaſs 

thereof, and comparing it with another, whoſe weight and com- 
pals is known. 

Thirdly, If you add the Squares of any two Numbers together, 
they will amount to the Square of the Sloap Line, which ſhall make 
them ſtand at right Angles. Thus in any plain right angled Triangle, 


having the Perpendicular, and the Baſe, you may find the Sloap- 
Line. 


For 
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© _ For Example. 


- Take theſe three fmall Numbers, 3, 4, and x, 
(which are eminently known to make a right angled 
Triangle, being found out long ſince by Pythage- 
ras). having the two lides, 3 and 4, you may find 
the (loap-ſide to be 5. For the Square of 3 is 9, and 
the $quare of 4.is 16 ; theſe two Square Numbers ad- 
ded together, make 25, the Square Root whereof is 
5, which: is the length of the Sloap4ide. And fo it 
will be in any ether Triangle proportionably to the 
ſides thereof... And thus by the Longitude and La- 
titude of two places,. you may find their diſtance, 
as is ſhewed before, Page 107, or 108. 


9 
I6 


——_—_ 


25 


ens = 


Fourthly, Having the Sloap-Line of ſuch a Triangle, a one of 
the other ſides; to find the Baſe, work thus: Square the Sloap-line, 
and likewiſe Square the other fide, and ſubtrat the Square of the 
fide,. from the Square of the Sloap-line, and there will remain the 
Square of the other ſide. Thus for Example : The Sloap-line being 


5, the Square thereof is 25 ;, and one of the ſides 
being 3, the-Square thereof is 9g ; which ſubtraed 
from 25, there remains 16, which is the Square of- 
4, which is the other ſide. And. ſo likewilc if you 
{ubtra&t 16, which: is the Square of the other fide, 
from 25 the Square of the ſloap-ſide, there will re- 
main 9,. which is the- Square of 3 for the other ſide. 
This you may make good uſe of in Navigation and. 
Surveying, to find out Perpendicular and Sides of 
Triangles. 


Laftly, As you-may thus find the ſides of this right angled Tri-. 
angle, and ſo witha little more trouble you may find  out- the ſides 
of any Triangle; for the whole Canon of Sines, Tangents, and Se- 
cants aremaYe after this manner. But this may ſuffice for a taſte of 
the ule of the Square Numbers, and theix.Root. 


The. 
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The Uſe of the following Table of Semi-ſquares in. NAV IG ATION. 


Hin any two'Sides of a Right-argled Triangle, you may find 
£4 the third with much eaſe. + £ 
| Example 1. To find the diſtance. 
Having caſt up my Traverſe,' 1 find my difference of Latitude to 
be 404 Miles, and my Departure 184 Miles, what is my Diſtance? 
Look for 404 under the letter N.and againſt it under $q.is $1668 
Likewiſe look for 184 under M1. and againſt it is — 16928 
Add theſe two together, and ſeek the Sum under $9. and 
againlt it 1s 4.44 fere, the Diſtance required 98536 
E xample 2... To find the Departure. . 
The Diſtance iis 1971 Miles, which ſought 'in the T able (as before) 
aa IT __ CO 
The Diff. of Latir. is 9o Miles, againſt which in the Table is 4900 
Which Subtraced from the uppermoſt, the R-mainey 
ſought for in the T able, gives 1393 Miles for the Departure. 9720 
Example 3. To find the Diffe ence of. Latitu{e. | 
| Diſtance is 101'Leagues, againſt which in the Table is'—— 5109 
Departure is 75 Leagwes, againſt which is ———— v2 
Which Subtracted from the uppermoſt, the Remainer ——— — 
ſought in the Table, gives the Difforence of Latitude 67, 2288 
Alfo by this Table of Semi-/quires, you may find the Square Reot 
of any Number, whole Root is leſs than i000, which is thus : Half 
of the Number whole Square Root is required,: being fought in the 
Table under the-Sq, againſt itunder MN. is the Root required. 
RE 27.3” Example. b. 
Tofind the Squire Root of 169724. 
The half of 1697 24, Is r— —4$03--- 
Look 84862 in the Table ( or the neareſt Number to it ) which 
is 84872, and againſt it under NV. ſtand 4:2, the Rocr ſought. 
When you have the Diſtance, Departure, and' Differences of 
Latitude, and defire to know the Courte, you may find it (without 
the Table of Sinesand Tanzerts) by the following DireQons. 
As'the ſm of the Diſtance and half the Difference of Latitude, 
* (ifthat be more than the Departure, or halfthe Departure if that be 
reateſt) is to the Departurc, if that be leaſt, or to the Differe 


ncc 


of 
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of Latitude, if that be leaſt; ſo is 86 to the courſe, if the difference 
of:Latitude be more than the departure ; but if the difference. of 
Latitude be leaſt, it is the Complement of the Courſe. | 

Example, 
 Thediſtance is 444 Miles betwixt the South and the Weft, the 
-difference of Latitude is 404 Miles, the departure is 134 Miles ( as 


in the firſt Example) the Courſe is required. — 
Difference of Latitude 4.04 
Half difference of Latitude EEgre: 202 
The diſtance =— 444. 


The Sum of the diſtance and half difference of Latitude 646. 
Then as 646 is to 184, ſo is86 (always) to the deg. of the Courſe. 


86 (3 (4 
— 7 (2 5 
I 104 2g 4 8 (6 
1472 39s (0 320 Gxz 
— #58z4(24 deg. 60 7485(6 
153824 #466 ——Xgxgs (29 min. 
&+ 19200 6466 
EX 


That which remains after Diviſion, multiply by 60, and divide by 

the ſame Diviſor as before, and the Quotient is min. as you ſee done 

| above : So that the Courſe is 24 deg. 3o min. fere,that is,SSW. 4 W. 

Again, the Diſtance 60min. North-weſterly, difference of . Lati- 
tude 36 min. Departure 48 min. What is the Courſe ? 


Departure —— =—— — 43 
| Half the Departure —— — — 24 
Diſtance " — — —— 60 


| ns Ee > 


Sum of the diſtance and half Departure ——84 _ 
As $4 is to 36, fo is 86 to the deg. of the Complem. of the Courſe. 


86 Py (3 
—_— 59 (r#(6 
216 67 (2 72 4&3zI (51min 
288 3@965(36 deg. 60 Bx# 
$44 — _$ 
8 4320 


3096 
The Compl.of the Courle is 36 < 51m. that is, N W by W 4 N. 
_ N. 1 


1} 2520 
2592 
2064 


[> 


——— ——————_— 


—— wv ol. 


—— — k—_— - 
/ 


© WL WH. 


_— — 


m—_ 
_-1O 


$509 | 
5500 
SIO. 
5202 +- 
5304 [1 
5408 : 
5512 {+ 
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EXESEACSFAE FATE f 
141 9940 | 176} 15483] 211 | 22260 246 30258 F 
142 | 1co82 | 177] 15664 | 212 | 30504 p 
143 | 10224 | 178] 15842 | 213 307521 | 
144 | 10368 | 179] 16020 | 214 | 310201 

145 | 10512 | 189] 16200 | 215 31250 

146 [10653 | 131] 16380 | 216 31 5001 

147 | 10804 | 182| 16562 | 217 17952) 

14S | 10952 | 183 | 16744 | 218 | 32004 # 
149 | 11100 | 184| 16928 | 219 32258 

t50| rI250 | 155|17112 | 220 + 32512 

151 | 11400 | 186 | 17298 || 221 | 32768 

152111552 | 187 | 17484 | 222 23024 

153} 11904 | 188 | 17672 | 22.3 33282 

134] 11858 | 13g] 17860 | 224 33540 

155f 12012 | 190| 18050 | 225 33820 

1356 | 12168 | 191{ 18245 | 226 34060 

137 [12324 | 192 18432 | 227 24322 

158 | 12482--] 193 | 18624 | 223 | 34584 

159 | 12620:-| 194] 18318 29 34848 

160 | 1280d-| 195 {19012 | 239 35t2 

163 | 12960 | 1964 19203] 231 35378 | 

162 | 13122. | 197 | 1940+ | 232 35644 | 

| 163 {13 28g; 198 | 19602 | 233 i3 

"64 | heed. 1991 19860234} 

165 | 612-f; 2604 20000 [235 27 

65 | 13578 | 201] 20200 236 

167 | 13944 | 262 20402 | 237 

| £68 | I4112 | 203 | 20604 | 238 E 
169 | 14280 264 D00Y 12.39 | ' 
170} I 4450 205 21012 240 | 2 ft 


r71f 16620 \ 206] 21218 [231 
1721 14792] 207 21424 242 
r73 | l4964 | 2084 21632 [243 
174|1$138-| 209] 21840 [244 
175] 1$232-| 210J 22050 | 
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59. 


WA. 


| 


I3-L-- 


3.52 


1 353: 
. 354+ 
| 355 
| 356-{. 
1 IÞ7 1 


3583 


369 
391 


363. 


365 


-| 366: 
367 | 
368 . 
8 . 369 


| 359. 


-| 362 ; 


304... 


ZE. (8 


386. | 


387 
339 


391 
392 
393 
394- 


z388- 


390 


- 79YRO2 


79600 
80000 
804.05 
80802 


- | 81204 
81608 


82012] 
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N. | Sq. |N.| 59. | N.| $4. | N.j__ 59. | 
131 | 88620 | 456 | 105968 | 491 | 120540| 526 | 138338 
422 85042 | 457 | 104424 | 492 | 121032 | 527 138864 
. 1.23 | 89464 | 438 | 104832 | 493 | 121524 | 528 , 139392 
424 89888 459 | 105340 | 434 122018 -29 | 139920 
£25 |_99312 | 460| 105800 | 495 | 122512| 539 | 149450 
426 | 90738 | 451 | 106260 | 496 : 123TOE | 531 140980 
127 | 9116+ | 462 | 106722 | 497 | 123504 | 532 } 141512] 
428 | 91592 | 463 107134 | 495 | 124002 533, ' 142044 
429 | 92020 | 46+ | 107649 | 499] 1245co| 534 ; 142578 
30 | 92430 | 455129112 | FOO] 125000 | 535) 143112; 
437 92580 460 105578 SOL | 1255OO 5361 143 648 
22 | 933121 467 | 109044 FO2 | 126002 +? 144184 
433 93744 468 ICOg9FI12 JO3 126504 8 | 144722 
434 | 94198 | 469 | 195980 | 594] 127005 5g | 145260. 
345 | 95361274791 174150] 2231 T0 540 | 145800: 
436 | 95048 [471 | 110920. 536 | 128018 | 541 | 146340 
437 | 95484 |472|111392 | 597 | 125524 | 542 | 146882 
438 95922 [473 I 14864. 50s F23032 | 543] 147424. 
439 | 96360 | 474 | 112335 | 509 | 129540 | 544 147968 
440 |_ 96800 | 475 | 112812 | $19] 130050 | 545 148512, 
241. 97240 |476| 113288 | 511| 130560 | 546 149058 
442.| 97682 | 477 | 113764 | 512] 131072 |.547 } 149604 
449 93124 | 478 | 114242 | 573 131584 | 548 | 150152 
444 | 93563 | 4794 144720 | $14] 132090 | 549 | 150700 
laqs |_99012| 4301 115200 | $15} 132012 | 550 | 151250 
446 | . 93458 | 451 | 115680 516| 133128 | 551 | 151850 
447 | 99904 482 | 116162. | 517 | 133644 | 552 | I52352 
448 | 100352 | 483 | 116644 548] 134162 | 553 | 152904 
449 | 109800 a$4.) 119128 519 | 134680 | 554 | 153458 
450 [301250 1495 [ 117612 | 1229 135209) $553 | 154224 
451 [101700-|486 | 118098 | 521! | 135720 556 154568| 
452 | 102152 [497 118584 | 522 | 136242] 557 | 155124 
453 | 102604. 488 | 119072 | 523 | 136764 | 558 I 55633 
454 103058 |489 | 119560 | 5#4 137288 139 156240 
la55 1103512 1490 | 120950 | 525 | 137812 | 5 60 | 1 568g0| 
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RJ X[_5_|X 
| | 666 
I991I2 667 
200344 | 668 


179400 200978 | 659 
1 80000 ! 201612 | 670 


180600 202248 | 671 
181202 ' | 202884 | 672 

| 131804. : 203522 i 673 
| 1824c8 204.160 | 674, 
' 183012 20400 | 6 


205440 
| 206082 | 
206724 
207368 | 
| 208012 


" — —_— 


208658 
209304 
209952 
2 10000 


163200 
163780 
169362 
169944 
4 | 150528 
191112} 
171698 
172284 
172372 
Foy | 173460 || 
91 | 174640 | ; | 
175232 [027 Of. | 219122] 
| 155824 [628 | 197192 219784 
4 | 176418 j629-\| 197329 1 220448 

157012 1640" ©2] Se [221172 | 
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169: 


"252760 


2 | 253472 


254184 
254.598 
255012 
256328 
257044 
257762 
258430 
259200 
259920 
260642 
261364 
262088 
2628.12 


| 250112 


| 


J 


272322 
273060 
27300 


274540 


275282 
27 6024. 
276768 


289560 


'N. Vs 
771 

713 
174 


715 


776 
779 
778 
779 
7h 
781 


| 782 
.703 


784 
79 


796 


737 


788 | 


789 


£4 dmg 
791 
| 792 


793 
794” 
795 1 
756 
797 


j 795 


799 
800 


804 
802 


| 803 
YO 804 | 
805 


—__— 


393420 


304 200 | 


394930 


311260 | 


314424 | 


315218 
316012 
31608 

317604 
ay Ho 


319200 | 8 


325624 
| 326423 
, 327240 
| 328050 


334562] 
| 33538C 


| 347778)” 


' 2 £2800! 


99. 
324818 


328360 
329672 
330484 
331290 
332112 
332928 
333744 


2362C0 


A—  ————— 


33702C 
337042 
339664 
339458 
340313 
34113” 
3+ 1904 
342792 
343620| 
374450 
345280 
346112]: 
4 6944l 


348612 
349448, 
3 502 84: 
351122 
13 £900 
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341 
1842 
343 


845 
$46 


855 


37 
875 


$13 595 521883 


35 3640 876 
3544520877 


355324j$7$[35 
344 356168]8 75138 


357012880397 
357855381 
7 3587041882 


$354, 


36465$35835 
36551 2]390 


4399618 


33688 gT1 
334564912 


395394 
394212 
395160 
396050 

39694c 
397832 
398724 


4c05121930 


Has 


6913775901904 | 
8703784 50[9951}4095 121940 
871 379320[900/4 10413941 
72.330192[90714113 241942 443682/9771477264 
37338 1064;908 412232943 444624 90781478242 
4|38 1938 909[413 140944; 

10414050'945 


382812/9 


401408931 
402304[932 


637238 898 403202 933 


1361438048 


81439922 


0 HE Sq. _|N. 
4 14960, 946 
415872947 


51449352 


[331 


450300, 
451250 
beg Xi 


204-44 942 
953 
£22288 954 
423200955 
1241209 56 
OILEPIT 
42590495 
426888955 
4278121960 


4237 281961 


[431520 


432450 | 


81458032 


Wp-*1 1 50 
454104 
455058 
+56012 
456968 
457924 


459540 
4 60800 
461760 
4627422 
463654 
464648 
465612 


33390 
434312 
435244 
436178 


433984 


4403601974 


4.73364 


466578 


467544] 
81468512 
46948c 


479499 | 


FIAESO) 
+72392 


474338 


44 118c[975 
44274-01976 


44 


5565979 79220 
144651 2/98 801480200) 


475312 
476288, 


ths 


N. 


98 2|. 
o$3143 
98445 
. 985 
936 
977 
938 
989 


991 
992 
99 3[ 
994 
_995 
996 


6991497004] 


9981498002 


} 


9991499000 


——— 
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The Uſe of the Cubick Numbers, and their Roots. 


He Uſe hereof is much like to the Uſe of the Squares, enly what 
they perform in the Superficies of any Figure, theſe perform 
in the ſolid Body thereof. 

Firſt therefore, If you would double the Cube, or make one 
cubical or ſolid Body, equal to any two lefler ones, take the fide 
of each Cube, and multiply it cubically in it ſelf; then add them 
both together, and extratt the Cubick Root from them, and that 
ſhall be the fide of the Cube equal to them both. Thus if you have 
a Cube, that is, 4 Inches or Feet on each ſide,and would have a Cube 
made as big again, multiply the ſide four in it ſelf, it makes 16; and 
that multivlied again by 4, makes 64: the double whereof is 128, 
and the Cubick Root thereof is near 5, ſomewhat above it, for the 
Cube of 5, is 125, and more exaaly the Cube Root of 128 is 
5, 01465 parts, and ſuch a Cube ſhall be double to a Cube of four 
Inches. But if you double the fide of the Cube, and ſomake it 8 
every Way, {uch a Cube ſhall be 8 times bigger than the number of 
4; for $8 times 8 is 64, and 8 times 64 is 512, which is the Con- 
tent of the Cube of 8. rn” | 

Secondly, As it falls out thus in Square Cubical Bodies, ſo it is 
likewiſe in round Bullets, or ſolid Globes; ſo that knowing the 
| weight of any Bullet whole Diameter is known, you may know 

the weight of another Bullet by its Diameter. Thus a Bullet of Iron 
of 4 Inches Diameter weighs 9g pounds z and a Bullet of 5 Inches or 
a little more, ſhall weigh 18 pounds, which is double the weight ; 
and a Bullet of 8 Inches Diameter ſhall weigh -2 pounds, that is, © 
times the weight. And ſo by cubing the Diameter of any Bullet, 
you may find the weight thereof. As the Cube of 4, which is 64, 
to 9 pound weight; ſo the Cube of 5, which is 125, to 17 pound, 
58 parts: ando by the weight you may find the Diameter. 

To conclude, As it is in round and ſquare ſolid Bodies, ſo ir is in 
all other ſolid Bodies, ſo that knowing the Mold and Burden of one 
Ship, you may build another thereby on the ſame Mold of' whar 
Burden you pleaſe, either more or leſs, after this manner : Mea- 
ſure the length of the Keel, the length of the Mid-ſhip Beam, the 
depth in the-Hold, and ſuch like parts as make the Shape and Mold 


of 
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of the Ship, and multiply them-Cubically, part by part, and ſo make 
each part proportionable.. For Example :. Suppoling a Ship of 100 
Tuns being thus meaſured, was found to be 44- Foot long by the 
Keel, 20 Foot broad upon the Mid-ſhip Beam, 9 Footdeep in the 
Hold, and did Rack it with the Stem forwards 13 Feet, and the 
Stern-poſt did Rack 5 Foot afterwards,and you would defire to make- 
another Ship of the ſame Mold, whole Burden ſhould be double to- 
it, that is, 200 Tuns. Multiply each of thele Numbers cubically, 
as firſt, the length ofthe Keel being 44 Foot, multiplied cubically, 
viz. 44 by 44, makes 1936, and that again by 44, makes 85184, 
which Number muſt be doubled, becauſe the Ship is to be double the 
Burden of the other, ſo it makes 170 68;. then you wuſt extra 
the Cube Root of this Number, and it will yield 55 Feet, 4.37 thou-- 
ſand parts fere of a Foot, which is 5 Inches, and almoſt:a quarter of 
an Inch ;- And ſo you muſt do by all the other Dimenſions of the. 
Ship, to find the length of every of them, and ſo make them. all pro-. 
portionable to each other. : 

Or elſe you may in ſuch a caſe as this, when: you have: many 
Lengths to find, having found out one of them as before by the Cube, 
you may find the other by the Rule of Proportion. Thus. having: 
found the length of the Keelto be 55 Feet, 437 parts, and if you 
would find the length of the Mid-{hip Beam proportionable to this 
which in the:Ship of 100 Tuns was 20 Foot. Say, 


feet. parts, foot. feet. par, 

For the Mid-ſhip Beam 25 Foot As 44,.t055. 437: ſo20, fo 15.119: 

For the depth in the Hold, g Foot, As 44, t055+..437: fog, to 11.539 

Per Sherakig ortho Sworn 13:Foot. As 44 to 55. 437: 1013, to 16:379. 
l7 the Stern-polt which did Y | 

rack o Peoraherwerr. 2M to $9+ 437: ſo Ts to 8. 819 

Or elle having found the proportion of. one. Cube to another, you. 

may work by that : Thus, 


(:1 being F,.OCO 
2 or the double. 1.264. 
3. or triple 1.444 
4 or quadruple- 1.587 
The (be. Roos of 5 5 or quirataple- - 1.710 
16 or ſexcaple 1.817 
lin js as =_ 
wple.. 2.0009 


\8 or: 5 
| . And 


The Sea-man's Kalender, t73 

And thus the aforefaid ſuppoſition being 4.4 by the Keel, for « 
Ship of 100 Tus, to find the length of the Keel for a Ship of 200, 
$00, CFC. | 


Tuns. Feet Feet. parts. 
200, As 1.coo, to 44 : ſo 1.260, to 55.440 
'S 300. As 1.000, to 44 : fo 1.444, to63.536 
.2 400. As 1.000, to 44 : fo 1.587, to 69.828 
TG goo. As 1.000, to 44 : ſo 1.710, to 75.240 
* 600, As 1.000, t044 : fo 1.817, to 79.948 
2 700, As 1.000, t0 44 + ſe 1.913, to 84.172 

800. As 1.000, to 44. : ſo 2.900, to 88.000 


PIY 9 J® y39vo] 2y L 


And out of theſe few Proportions, you may draw many more; but 
this is enough at preſent, to ſhew the ufe of the Square and Cube 
Roots. 


The uſe of the T able of Latitude and Longitude. 


"28 Tables following, ſhewing the Latitude and Longitude of 
the principal Ports, Harbours, Headlands, and Iſlands in the 
World, being CorreRed according to the lateſt and beſt Obſerva- 4 
tions and Sea-Charts; which albeit they differ much in Long:tade, [ 
yet in Latitude very little: And having reipet to the beginning of 
each of their ſevera Longutudes, they come all to near agreement, 
ſome beginning from Flores and Corves,fome from the Canary IlanJs, 
and others from the Iſle of Pico. But 1 following the Engliſh Globes 
made by Mr. Robert Morden, account the Longirxde from the Weſter- 
moſt part of S. Michael, one of the Iſles of Azores. 

Note, The Longitude is counted from the Meridian, paſſing over 
the aforeſaid place Eaſtwards, in a continual Progreſhon to. the end 
of 360 Degrees, which is the whole Circumference of the World. 

Latitude is counted from the Equinotiial,to the end of goDeg.on 
each ſide thereof. The Table is divided into Four Columns; the 
Firſt ſhews the Sea-Coaſts about the World in general; the Second 
particular places 5 the Third ſhews the Daretude whether North or 
South, by the Letter N or $; 'the Fourth ſhews the Longitude. 
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' To find the Latitude and Longitule of P laces. 


- - - Suppoſe the Latitude and Longitude of Silly be deſired. 

Look in the Table for the Coaſt of Englandin the firſt Column, and 
in the ſecond for S:lly, over againſt which, in the third Column and 
50d. 12 m. and in the fourth N. which ſhews the Latit.of Silly to be 
5o deg. 12 min, North 5 the laſt Column gives 22 deg, 10 min.which 
is the Longitude from S. Michael aforeſaid. | 


To find the difference of A between two places. 
| Rule. 

Firſt, look out their Lozgir. in the Table, ſubtrad the leſſer Longit. 

out of the greater, and if the Remainer be leſs than 189 d. that is the 

Difference of Longitude ,, but if it be more, ſubtra& it from 360 
deg. and then the Remainer is the difference of Longitude. 

Lo Example 1. 

What is the Difference of Longitude between Bermudu and Ply- 

mouth in New England ? | 

- | The Longitude of Bermudius is ——. 326 00 

The Longitude of Plymouth is —— 323 30 

The Diff. of Longit. required ——"'50 


| Example 2. 


What is the Difference of Longitude between Plymouth in New 
England and the Lizard? AY 
| The Longitude of Plymouth — —324 43 

| The Longitude ofthe Lizard 23 09> 
Greater than 180 d. _— ——30I 40 

Therefore ſubtra&t it from———— 360 oo 

| The Diff. of Longit. required———55 20 

To know whether the Difference of Longitude between two 
© "places be Eaſfterlyor Weſterly. F 

_ -*Firſt,/When the firſt Remainer is lefs than 180 deg. then being 
bound to the place that hath the teaſt Longitude, the Difference of 
Longitude is Weſterly. 'But if bound to the place that hath the 
greater Longitude, it is Eafterly. z 43 7 
' Secondly, When'the ſaid firftRemainer is greater than 180d. then 
if bound to the place, having the greater:Longit. the difference of 
Longit. is Weſterly ; if to that which hath the lefler,it is 1-7 
le 
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[4 Table of the Latitude and Lo 
Ports, Harbours, Headlands, and Wands in the warld + 
Beginning from the weſt end of $. Michael's, according 
to the beſt Obſervations and Correfions of the new 


Globes, by Robert Morden. 


—— 


ngttude of the priveipal 


Places Names. 


LY] Alcnis Headland 


Latitude. [Lonpir, 


— — 
= 
< Faiy Foreland 72 
SY Thott Look out — is 
ER, Hope Iſland — — 6 
X © Cherry Iſland — , 
D YL | Ice Point —— . 
= S [Cape Nafſaw mmm 76 
= V | Admiralties Iſland — 
wo Þ Wm Burronvh —— : 
> [Cape Candenoſe —— [68 
Q 
Dn Bergen —_—— 
=D . Archangel————— 95 
3 I Wardthays ——————9 
< i Kildivia Iſle — 
TP 
LiVaze of Norway — 
ſ Gottenberg __ 58 


DantzZich nn — 
| Stockholm — ——— —— 
& Gotland Iſle ————— TTY 
Copen-Haven 
Elſenore —————— 


LThe Scawy  ——— 


C—— PO m— 


Coaſt in the Sound. Coaſt of Ls 


a. att _ 


X44 ++ 


——— 


DM -:10.-M | 
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* | Latitude. Longi 4 
. Places Names. . | So | 
M D. M. |. 
_ THambur —— ; o N 
3Z| Deg es ne ij NI 
Q & 5 Anflerdem ——— ——|52 21 N 
© K | Roterdam _—_— — 
F- The Bril —- —— —— Fi 3-20 
S L Callice Guſp————_—_ ms Faro og Fl OO ” | 
12, CKildalſlt MC 58 o2 N 
_ Lewss Iſlan — 1 10, 0 
4X R—— bh N| 
FE To LS J ia? 7720-22 
S 5 | Iſles of Orkney —x 40 N 
=o UBuſs Iſland — 9 NM 
\S_. Merchants Foreland ——6 36 N 
= E Veg OY IN 
OA Snow Hil OT Ten SH 
f Londett ———————|5: 32 N| 29: 00 
| Buchaneſs —— — — | o4 N| 26 45 
S | Tinwouth —— ———— x5 12 N[. 28 10 
Y Flambrough Hea d——— —— |54, 10 N| 29 08 
S } The porn ————— ——|53 45 N| 29 20 
22s | Winterconneſs — —|2 54 30 45 
_ | Orfordveſs — 4 30 409 
_— 2 North Foreland —» ———|:1 36 N| 30 3y 
E South Foreland —_—; 7 'N| 20 39 
8? | Dover ——— x 
bis Dungenneſs — — ——=|51 © oo. N|-30 08 
P . feof Wight -————-——\5o 37 N 29 30 
S | Portland, —\.. N  :; 
| 'S) | The Start ———— FO 10. N 24 55 
| The Lizard — ———— 50 10. N| 23 oc| 
LU Iſtes of Scilly - roo. 14. W223 40 


Lonaeys 


"— 


. 
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Coaſt in the Iriſh Sea. 


Sea Coal the 


Coaft of France, Spain, and 


| CHolyBead - Ann nn rn 


Portugal. 


g 
Q 
Wi 
we) 


' Places Names, 


LD ——————————— 


hs 


Iſle of Man 


—————_——_—_—_HA———— 


— —__——— we ooo 


Cape Cleer —— 
OH Head —— 
LDublin' —— 


(————_—_F RY 


"Seyn ERC rom remanent 


BUT dEAKX —— ——— 
| Cape Ortegal ———— 
| Cape Finifterre —— —— 
Lishon wn ——— — 
Cape Vincent 
L Straits of Gibralter —— —— 


— ' ' Y exams | 


Foe de Gat —— ——| 


- | Fair Foreland —— ——| 

SMC, och 
e Sline Hiad 
mmm 


L—o__w ce FE 


——} _— 


Cape Marti 


e Marſeilles — ————=—; 43 


 — 


Genoa 
Rome —— 


. Le Sparteventirs I 


_ Latitude. 


38 


44 
=: 


ELL AZ LEALLELZ ELLE EEE EZEAZ 222 


”—_ 
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ry, | Latitude. | Longit.' 
4 - Places Names, : nm — ——— 
D. M. D. M. 

> t TC, ————39 40 N47 30 
- + © | Naples ————|#! o5 N44 12 
JF [Aiello ——————4 i9 N|zg ao 
& | Legorn ———|{4 18 N|z9 zo 
& } JYema; ———————I\45 .20 N43 iz | 
4B ' < Capa Aapatan —=——}36 Oo. Nſ54 40 
© © | Scangeroon =— ———|/36: 56 N57 oo 
: - Fen Cape Ruſato ws ——|30 38 N E: 10] 
00) < Uts —— co 5-1 -N 8 = 
9 BE) Cape Tres Forcas ——— 35 28 N $7.00 
oY NOT === 22 dz 20 
2 of Alboray ———— PTC 7 1c} 
-1 Formentars; — —— |; 45 Njz2 4 

| Ivics ————————|39 os N[zi oo 

| Majorca — ———39 39. N]32 30 
3 Minor ———-—— ——|39 56 Nj33 <5o| 

c q Cape Napol; in Sardinta 39 10 | N:138 . 30 

30 1 Cape Corſo in Corſica — 20 
yz | | Limpanoſa — —-——(55 59. Nai '5O 

S I Malta —1]35 45 N[43: 4o 

S Cape Paſero in Sicilia———|36 33 Nas 20 
2 Meſon ——————7:.20- Nez 55 

| I Corfu. one - » »D "IT | - Bag” 
'n | Cephaloma — ——————; 7 Nil5i 30! 
'E | | Zat—————————|36. 42 N Fl. 40; 
= | Cape Spudea in Candia ——- 134 59 N55 og 
Candia City — ——]4 49 N54 5 

Rhodes — ———— ——|34 45 N 58 Fo. 

© | Weſt end of Cyprus —33 - 27 ::dbj62 :: x0 

| EEE Open ———Þ 56, .'; 

”m Oe —————Y. 0. N [5 10 
Confrtinope — 

E | Salonichs ——_—_ 0 lc 10 
4 Alexandria — ———þo -28' N63 - 20; 
a _ ULepants —————— — 77 30 N12 30 
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Places Names. oa _ 
"Gape Spartel —=| ' N = 
Cape Cantim moo —_ io Wis <0 
| Cape de BN GE. CC ERE 7 
Cape de Non —— ————— 13 S-; py 
D }! Cape Bojador EDT EO UTE = © Aw 
© Cape Blanco DTT: =. ls. 
I Cape Perde ——— — ts Is N hies 09 
E River Gamboia ACAD eds: oor 
J < Cape Roco— —- ARNE «4, Os 
V Cape Monte —— —— EY mY 
& Cape Palmas —————— 2 wh 
_ Cape Tres Pull ——— —— ” 6 57 
S Ca a5 LTD EATIDLD 54, 7 oo 2 
G Cale Formoſa ———=—— > = os 2; 
Thomas Iſland ————— —— TT UEE-2 
Cape ING Orr er ” = R tes, 
( Cape Bona E 7 > oi 
p ſperance, 34 30 N 1945 o 
- \ Flores —C_—  —— N 
S Fyals ———————— ;$ 4 N 4 
MEET 55. y [357 39 
5 < Tercera—: — 5 6 N LS! 
S |TheWeſtend ofS. Pra db oo, 
- IH Jars —— ———_—— T1 N OO 
LGratioſe ———————— 7 2 wr us 
Mm 39 40 358 of 
Fo. © TE 
& Palma Ea; bo N 14 Wh 
- Gomer — yo N wy 19 
2 6 Cr LS > 006 2F 
: 4G ted ok on Ce 2 N o08 OD | 
8 Canammon———  ———_— 28 2 N 209 30 
Q Forteventurs ——— ——— — 28 06 N 09 - 58 
þ LLancerorts —————|8 zo N 2 
{® _ ; - OI2 34 | 


Aſaco 
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' Cape de V, ct LS 
: ; | | R 


- a 


Coaſt in the E alt-Ina;a. 


30s River Bengale Om — 


\ IL Fombe Iſle © —— —_— — 
&} i af ERR 


mann. 


Py 


| Cape Faquach — — — 


HYat Mee ctr en, | —_— __— 


_— | Latitude. Longit. 
: = ; "Plas Names, — 
4A £1) D. M. EM ) 
"Fam "NN 7 — 14 49 N11 17 
TER —— 14.28 N59. 41 
THOT TF_—T] 0 MN 35 
| Sall ————— —116 50 . Nj361 44 
© < Anaboua GC dE. S'} 31 . FO 
cenſon —x ——= —— —— 0g  @q iS] 14 40 
Sens ——— 6.00.53 23 25 
LEETeas Nova — ——J. 40. 39 05 
C Cape Anguilloa— . ——i24 $53. $] 46.50 
| Cue Coreg. mo ——— 4123 20 .& ; 62 +30 
| Cape Sebaſtian ——— ——j22 , 40. $1 64 25 
EE —- ————}21 00 S$S| 64 .20 
Quilloa ————— $4 $1 69 50 
Cape Falco ———— 30. S| 69 40, 
} Pemba Iſland ——=—|05 38..5| 69 32 
| agadoxa — 34.00.52 43 
| Socatora Iſle -—— [12 30 Nv 40 
Cape Dorfut — ——|10 20 MN 82 50 
| Cape de Gardaſſin —— — 1i5,N 8 $55 | 
| Cape Aden — ——-3 14 N| 79- co ; 
Cape Raſolgate — ——=———|22 26,0 91 -50 | 
Gulf de Perſia ————= — 20 58; .Nf04 23 | 
| Cape de Jaſquesr ——=———[z5 .391:N 91. 65 
OE GO -——oomm—mrnn 0G - $$... Nj 96 -o5 
| Diul ym —mmmomenn[24 '32 Nlloo 25 


= bs 8 - 40... N LOO 55 
19. 5 Se '©0 


Tape Comori ———— 


Fambes IE ents nt 


| Font s. = GAIN DIS. 


—_ 


F 5 WP | 
"0 23. We 4 
—2F --45;.,qt 19 43 
O:1-» 00-- NIL31 40 
'F4. 28. .$Y1.3:1l 5O 
3----30-—-D4L1Q...30 


f 
\ Ralaſor REO eee es 
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"phi, TREV | Latitude. | Longit.” 
D M 'N | 
Can Liampo — — ———-|- — M. | 
SS x.) Nanguſaque —— ——j26 10 N|157 30 
is, V Canton in China DO TW HORS WE ya Wear N|158 Fof 
8-5 I, ns F ©-5. ONES 7 Ra Rs 23 30 N be 50] 
35 40 Nj154+ oof 
| [ $. Mer 5 the South end of 
adagaſcar Ce hen 
S. 0 at the North end of? 20 8 299 I] 
2 WD ern aan ee 
$3 wy Ogre 133 14: 5.197 30 
pF" eg OE ren a Ae. Ig: 10 $ [088 25 
 Mouſeartuns IS --IO,v 033 30 
| i Et 30-8 O8t 40 
The Welt-end of java——-—j7 7 S [152 os] 
* "t TheEaſtend of Fava 06 15 $S [131 of 
4 Bantam in Java — —|97 45 $S|140. 10 
M5  Fava—n- En 16. 5 [133 40 
I | Cambaya ed i _— —_|\07 40 S [143 20 
| D Sunda SEYaftS i — 08 16 $S [144 43 | 
; Jo e Achemat the North-weſt Point DO 09. I 933 $3 
45 ifs © '6f Symatra——— — 
e © ; TheSouth .caft end of Sumarra-l("S Db) N 1124 og; 
-z $þ Cefamand eAmboina a RET 53 S 1133 OI ji 
5 *þA4caſfer on:the- South-end of 04 10 5$ [153 31 | 
|S £1 Clebed ———— ack > XI 
y Hanedo: on the North-end of vy..39 S 147-4 | 
|<. > The Soveh- end of Gilols min oo (32 $2 
- © ? F< SREerYs vo OO N 126 15 
| Sattadorer —— — —— |, 36 N52 >} 
| | toe Aert on the Eaſt-ſide off23 39, N|172 40 j 
| | Borneo —————— —|3 oo N[142 31]! 
nun? | Ouro — nn _jt45--N-123-. 02 |4 
CAREY and Ile —— — O05 46 N|[132 -P- 


os Aa 2 | Batuba 
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Re Latitude. Longit. | 
Places Names. ——— 

: | 0D. M. 1D. M 
f Bathba— — —————-|06 45 Ni5o oo 
| Matan——— -— —— —-— | 4 N51 20. 

Cherega qon—_ — — — C9 2 J N'170 $5 
laffanapat an Cape of Cylon——j10 10 Nx 12 45 


Z 

hag 

S, Aindora — 

ka | Malabrigo ——— —— ——L 

v & Ahnam —— —- ——— —|19. 

n | Meare in fapat —— — ——— 

® | Fado in FApan —— ————— 
= Tandoxima by Fapan ———— 


| Goto wn — CO —  —— ——__—_— 
| Firnando—— ——— ———_ 
Straits Of Zungaar —————|4 


[ Cape Blanco ———_— 
Port Drake 
Cape Barbara —————_— | 
Cape S. Luca — ————— —|23. 


— Oy _————— 


&< 
H 
gr 
S | Cape Corzentes ———_ en 
3:1 Cape Corientes —————— 
ps | Cape Blanco 4 
ES 1 Ambroſe Its ————-——Þ 
Y < Baldivia ——— — | 
Hon 24. 
: % | Cape Vitforia at the Weſt en- E | | ; 
1 5s |. trance of Magellar ——-—|52 5a $S g06 20 
\ S | Cape Virgina at the Eaſt-enq TE, 
E*- 
O trance of Magellan —\52 00. $1315 30 
| | Port Fulian —— —-— ———4 30. 5{5316 20 | 
t- LCape Horn Mn 90 os POOP 5Q S212 1O | 
NESTED I 23S TIRE SEW _ 
: Sar att: 


j 


; o . j Nt PF. x PTY i av : $4. Mt >: = 5 i has => j » -— 4; a a 
the... 2" g £ "£ 6 6 VE. ln , + $8 SOL IEECY L * 8 wm bh #4 d A 6b * Th, Mita " 
” Y we IP» " oh 4 A 5 et Toes 4 wi a a+ SY Y X ” a» 74, ” *x 
# 4 . = 
P o 
_ F F n 
- 2 4 48" G 
. IF # 0 3 *; 
_- TY OO In 


Eat | Latitude.” | 
Places Names. mmm 
YE ack —...2@ ce. 
= (Strait Lemaire — — Ss 26 S$.1]3z18 oo 
| Port Deſire ——— 47 5o 5 |z17 50 
| Ka | Cape Antonia —_ ——Cw—_—__ 18 S 328 IO 
Cape Maria — ——|35 10 $ [z28 og! 
Cape Frag — —— —123 12 5 [35x 00 
. , jParolbi, ————— — —j04 30 5 |z56® oo 
'S , | Cape Blanco —— ——— —[|02 20 5 [351 15 
ST | North Capede Guiant — —-—jo1 51 Njz4o 31 
S { Suranam ———ſ6 oo N1336 30 
= | CapedeVela. —=—|12 10 N[z18 26 
& | Nombrede Dios — — ——— jog 42 N|zio 30 
SG LEON —————|09 10 N [310 ©o 
'S Cape Gratias a Dios ————|14 1o N 3079 30 
GG | Capede Catch ————|1 14 N[zoz 10 
&E < LeVeraOuit—_— —|'9: 55 N[29gg 36 
SZ | Cape Flrids ————|24 3o Nſzo7 30 
; v iy in —————|33 oo Nog x50 
= Cape Fair — ———— — |34 o8 Nh};1o FO 
S | Cape Hemy ———————|37 06 Njz13 Fo 
<= N 
$ Fames Town —— —— ——-—|z7 oF 312. 50 
© | Cape Hataras ——|z5 20 N[z14 oo 
& |Cape Charles — ———|7 22 N 314 OO 
MF | Plymouthin New England ——[42 oo N|,23 30 
Cape add ——— ———|41 5o N24 4 
Cape Am —— — ————|42 15 N 224+ O0 
| Iſle of Savles ———————44 17 N 334. OO 
| Cape Britain TRE ER rage” © WO f N 335 00 
Cape Rate memo lis. yo © 341 40 
| Cape Bona Viſa —— —— — FO ©3. N 341 25 
Bell Iſt —— ———— 52 OJ N 338 30- 
LCharleton Iſle, in-ZFame's Bay— F2 ©0- N 329 3O 
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Mathematical aid Sea Books, Printed for and ſold by w {110 Fiſher, 
1 BaRJellet,” at the ancient Shop by the Poſtern on Tower-Hill, 
\T:Paſſinger; #+ che Three Bibles 07 London Bridge, R, Boulter 


at" the k opens and R. Smuth at the - BS 272 darah 

F- Fg.” & | FO Yoke . 

" i 16312 YC 4 ; FED 1.7. 4.97 2870 
allo. TEST $9 3Bt1L © FI- 


te Mariners Magazine ;. containing the Art of Navigation, 


 durveying, Gauging, . Gunnery , aca 5 wt ag 
Fartficayion ; By Capt. Sam. Starmey. 


 Gelliprands Ttigonometria Britannica. - | MONT | 
The Coafting Pilot, with new Sand Draughts; by: 7, Selrs 


Luarto. 


| The Mariners new Kalender: by Nathamel Colſon. 
The Sea-man's\PraRtice ; by Richard Norwood. 274-30 
Norwood's DoQtrine of Triangles, with .Logarithms exadtly cor- 
reed, and much enlarged by the Author: © 
PraQtiical Navigation, [being an IntroduQion. ts the whole: Att ; 3 
the third Editigncarefully Corre&ed ;'/by'F. Sellers.” £ 
The Sea-man's Di&ionary, or an Expoſition and Demonſivecion 
of all the parts-and things belonging ts a Ship ; by Sir H.Manwarine. 
The Sea;nian's Glaſs, ſhewing the Uſe of the plain Soalelin Na- 
vation, Aſtronomy, and Dyalling. - 
The Sea-man's Companion , reaching Arithmetick , Geometry, 
TenontYs Navigation tad Aftronowy ; by: Matthew-Norwood. 
| he Compleat Carinoncer,xſhewing the Pri iptes and'Gzounds of 
the Ant of, Gunnery'y agalfo feveral'Fire-worksfor Sewand Band. 
The Safeguard of Sailers;" and Pilots: Sea-Mirtor 3 deferibing the 
Sca-Coaſtyof England, Scotlandy. Yrotxhdg Holtmid, Denmark; Nor- 


way, according 4 the newelt.” '\Waponer,. with new: Sed-Okarrs, F 
Book very uſeful. 
C\ ALA | The 


B44 1s" DE Ti 
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- TheCon ſeat Modelifſt, ſhewing how to raife the Model « of ary 

$ [, either in Pr ortion or out of Preportion, and to 
nd th ten and bigneſs of every Rope In all Veſſels exaGly, with 
the weight of their Anchors and Ca Cables. Alſo the Boat-Swains Art ; 
by Henry Bond. 

The Compleat Shi ipwright, reaching the Proportions uſed dy 
experienc'd 44 Shipwrig ts, according. to their cuſtora of Building ; 


with the drawing of a Draught, the making and marking of a Bend 


| © of Moulds, both by Arithmetick and Geometry; by Ed. mn 


| The Geometrical Sea-man, ſhewing the three kinds of Sailing b 
the true Sea-Chart, Afercators-Chart, and by a great ST Wi 
two Traverſe Tables added, by H. Phillips. 


Oikavs, 

An Epitome. of Navigation, containing the Do&rine of Plain 
and Spherical Triangles, and their Uſe and Application in Plain 
Mercator*s, and great Circle Sailing; and alfo in Atronomy, and 
Geography, with exa®t Tables of Logarithws, Sines arid Tangents ; 
by H. Gellibrand. 

Norwood's Epitome, applied to Plain and Mercator”s Sailing, 
with uſeful Tables in Navigation, newly CorreQed, &c. 

The Mariners Compaſs rectified ; a Book furniſhed with Tables 
of Hours and Azimuth, uſeful in Navigation; Calculated from 
odeg. to 60 deg. of Latitude: with the ule of all Inſtruments in 
Navigation; by Andr. Wakely. 

Mathewatical Manual, by A. Philips, of Navigation, Gunnery, 
Dyalling, Surveying, Gauging with a Table of RESO , to 
I0000, 

Twelves. 5 

An Inftitution Mathematical, with exact Tables of Natural and 
Artificial Sines , Tangents, Secants , and Logarithms; by Fobn 
Newton. 

There are alſo ſold all other ſorts of Mathematical and Sea-Books in 
. Eagl, or. Books of any other Subjett;, as Divnity, Hiſtory, Po- 
etry, & jr ory Sea-Charts, for all parts of the World, 
all Grief all Paper, and Paper-baoks, at the cheapefl Rate ; alſo 
Bibles or any other Books Bound and Clapid, and the beſt Writing 
Ink, yh Wax, Wafers, Pencils, &c. 
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